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VIEWS, NEWS AND INTERVIEWS. 
The German Agricultural Society 
has arranged a prize competition for 
power-driven ploughs, intended more 
especially to encourage and develop 
the application of electrical power to 
the working of ploughs and other 
agricultural implements. 





According to a London daily paper, 
Mr. W. H. Preece, C. B., F. BR. S., 
the engineer-in-chief of the General 
Post Office is quoted as saying: ‘I 
have completed 45 years’ experience 
with electrical matters, and after 
anothe® 18 months’ service it is my 
intention to retire, and enjoy the rest 
I feel is due to me.” 





Whatever harm or supposed harm 
the Jameson raid may have done, says 
London Lightning, it has certainly 
been of benefit inone way. According 
to the little bill of Oom Paul, his 
additional expenses in the matter of 
telegrams and cablegrams due to the 
incursion amounted to £4,692 11s. 9d. 
—which may or may not be correct. 
In addition, the cable companies 
obtained an enormous amount of 
extra traffic both in official and private 
messages between this country and the 
Cape, to say nothing of the custom 
which was derived from the German 
Emperor’s moral and _ intellectual 
message to President Kriiger. Alto- 
gether the incident has proved very 
profitable to one branch of our 
industry. 





M. Radiguet, in Comptes Rendus, 
states that he has discovered that the 
following substances become luminous 
under the action of the X rays, 
arranged indecreasing order: Baked 
enamels, crown flint glass, ordinary 
glass (and particularly crystal glass), 
Saint Gobain mirror, porcelain, enam- 
eled faience, enamel powder before 
baking, and even cut diamond. It is 
known, moreover, that most.of these 
substances are more or less fluorescent 
when exposed to the action of violet 
and ultra-violet rays. The author 
suggests that these substances should 
be used for making fluorescent screens, 
as they possess the advantage that 
they can be optically worked with 


much success ; the images are sharp, 
although not so brilliant as those 
obtained by the ordinary method. 
The author suggests that the fluores- 
cence of glass may explain the fact that 
people who are suffering from cataract 
can see the X rays. 





The Edison Light and Power Com- 
pany, of La Crosse, Wis., has been 
sued for $54,000 damages by the 
La Crosse Department Company, 
resulting from a fire in December, 
1894, The plaintiff claims negligence 


International Telephone Company 
at Chicago. Some of the company’s 
stockholders claimed fraudulent con- 
duct on the part of the concern and 
filed a bill in the Federal Court 
asking that a receiver be appointed. 
The refusal of the court is based 
upon one of its rules, under which 
stockholders who claim fraudulent 
conduct on the part of a corpora- 
tion must first seek redress through 
the company’s official board. This 
was not done in the case of the com- 
plainants. 





Fie. 1.—‘‘ A MopERN TELEPHONE STATION.”—VIEW IN OPERATING Room. 


on the part of the defendant in con- 
structing the apparatus used in the 
window display, which was of inflam- 
mable material and ignited from 
wires that were not insulated. Sev- 
eral insurance companies are made 
nominal defendants, having paid 
$15,000 of the loss and having a joint 
interest. President Copeland, of the 
electric company, claims he attaches 
no importance to the suit. 





Prof. George Forbes reports that 
the cataracts of the Nile will provide 
a very suitable source of power, if an 
electric generating station is erected 
there. 





Judge Grosscup has declined to 
appoint a receiver for the Harrison 


Jacob Schwed, who is connected 
with Henry Clews & Company, of 
New York city, has returned from 
Venezuela, where he secured for a 
syndicate organized by Henry Clews & 
Company the entire monopoly of the 
telegraph, cable and telephone service 
for 30 years; the syndicate to pay the 
Venezuelan Government $150,000 
annually. 


The Monterey, Cal., Electric Power 
Company is getting ready to con- 
struct a plant on a branch of the 
Little Sur River, 20 miles from Mon- 
terey, where 1,000 horse-power can be 
developed, and 500 horse-power more 
added when necessary. A rough esti- 
mate places the cost of getting the 
power into Monterey at $40,000, with 
$10,000 additional for extending it 
to Salinas. 
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A MODERN TELEPHONE STATION, 





BY C, E. KAMMEYER. 





“ This is really a great time to live in, if any of us 
can catch the cue of it.” —Jamxs A. GARFIELD. 

Out near the western edge of Chi- 
cago’s many-acred territory, where as 
yet nothing disturbs the nocturnal 
stillness save the melodious concert 
of a colony of bull-frogs in Summer, 
and where in Winter the icy blasts 
sweep unchecked over the prairie 
town lots, already reticulated by that 
forerunner of population, the trolley, 
stands a solid and substantial three- 
story structure, which to a chance 
observer might appear to be the 
country residence of some merchant 
prince, who, desirous to escape the 
noise and bustle of the metropolis, 
at the same time wished to be reason- 
ably near his place of business. A 
guess of this kind would not be very 
far from the truth, for it was prima- 
rily the noise and other interferences, 
inherent to a crowded downtown 
location, coupled with a constantly 
increasing local traffic and the fast 
growing through business, that, over 
two years ago, suggested to the man- 
agement of the American Telephone 
and Telegraph Company the desira- 
bility, or necessity rather, of building 
a new switching or transfer station at 
a place where there would be a mini- 
mum of interference by induction 
from lighting or power circuits, 
where no troublesome underground 
cables would check the delicate undu- 
lations of the transmitter currents, 
and, above all, where plenty of light 
and air and sunshine would con- 
tribute in no small degree to the 
efficiency of the ever-watchful oper- 
ator and result in increased satisfac- 
tion to the company’s patrons. 

Accordingly the company acquired 
a piece of ground at the corner of 
Forty-seventh street and Kedzie 
avenue, having a frontage of 50 feet 
on the former and extending to a 
depth of 125 feet on the avenue, and 
immediately began the erection of 
what undoubtedly is the most modern 
and perfectly equipped telephone 
station in the world to-day, because, 
at the outset, when the work was 
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being planned, it was determined to 
leave nothing undone that many years 
of experience had shown to be either 
necessary or desirable in a place of 
this kind, so long as skill or money 
would produce it. 

In order to arrive at this result, the 











Fie. 2.—‘‘A MoDERN TELEPHONE STATION,” 
EXTERIOR VIEW OF BUILDING. 
company was not restricted to any 
one man’s ability, no matter how 
great, but had at its command the 
combined resources, in the way of 
skill and experience, of a number of 
experts, who for years have been 





Fic, 3.—'‘A MODERN TELEPHONE STATION” 
Test Boarp. 
identified with such concerns as the 
Western Electric Company, Ameri- 
can Bell Telephone Company and 
others, and with whom the company’s 
own trained corps of engineers co- 
operated in bringing the work to a 
state of perfection, such as can only 
be realized and appreciated by those 
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Fic, 4.—‘*A MODERN TELEPHONE STATION” 
LIGHT AND POWER SWITCHBOARD. 
who have watched long-distance tele- 
phony grow, from the first experi- 
mental line in 1885 to the vast time 
and space-annibilating network of 
wires that to-day comprises 107,409 
miles of conductors, connecting 183 
long-distance offices by means of 7,344 
miles of toll lines and cables. When 
it is remembered that, through this 
network of wires, a subscriber is en- 


ELECTRICAL REVIEW 


abled to place himself in instant com- 
munication with nearly 75,000 other 
subscribers, and can virtually trans- 
mit a message to some 45,000,000 
inhabitants of this union, the truth 
of President Garfield’s utterance will 
be more fully realized. 

The disastrous results generally 
following a fire, no matter how small, 
in or near a building devoted to cele- 
phone or similar interests, taught us 
several years ago that ove of the most 
necessary prerequisites of uninter- 
rupted service is an absolutely fire- 
proof structure. In thisinstance the 
fullest precautions have been taken 
to guard against fire from any cause, 
electrical or other, not only by mak- 
ing the building itself fireproof, 
according to the most advanced ideas 
of the building arts, but also by encas- 
ing all high-pressure wires in iron- 
armored conduit, and protecting each 
and every wire by means of the most 
reliable and efficient safety devices 
known. 

As will be seen by our illustration, 
the building contains three stories 
and basement. It fronts west on 
Kedzie avenue 60 feet, and extends 
along Forty-seventh street 30 feet. 
Up to and including the second story 
the walls are laid in pressed brick, 
the whole being relieved by sandstone 
trimmings and terra cotta ornaments. 
Immediately south, but entirely sep- 
arated from the main building, is 
located the power house, a small but 
substantial, also fireproof, affair, con- 
taining a seven-horse-power Otto 
gasoline engine, which drives two 
Crocker—Wheeler generators, one of 
176 volts and 17 amperes, and another 
having a capacity of 175 amperes, at 
a@ pressure of 8.5 volts. From the 
generators lead-encased cables are 
carried directly to the main building, 
entering the latter through the walls 
near the ceiling of the basement. 
Here are located the storage batteries 
(see illustration) that furnish current 
for lighting the building as well as for 
testing purposes, 67 cells of the 11 E 
type of chloride accumulators being 
used. By far-sthe largest space of the 
basement is given up to these batteries 
which are conveniently arranged on 
substantial racks, placed so as to be 
at all times easily accessible for inspec- 
tion or repairs. Ample space is pro- 
vided for an increase in battery 
capacity, should future requirements 
make it necessary. In the basement 
are also located store rooms for small 
supplies, a work and repair shop and 
the steam-heating apparatus. 

The main floor is divided into two 
divisions, the south half being given 
up entirely to the operating room, 
while the opposite side is devoted to 
the testing and engineering depart- 
ment, containing testing switchboard, 
distributing board, lighting and power 
switchboard, ringing generator, and 
also a bank of telegraph instruments 
and repeaters for thorough testing. 
Near the distributing board is also 
located a storage battery of three 
15 G chloride cells, which furnishes 
current for working the various trans- 
mitters throughout the building, 
actuates the self-restoring drops, 
operates automatic visual signals; in 


short, is called upon to perform all 
the various duties around an exchange, 
which, in the early days, required a 
number of separate small batteries, 
often of several different makes and 
styles. 


The second and third floors are 
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that, after passing through Toledo, 
Buffalo and other important stations, 
reach New York and Boston; the 
same poles also carry the wires for 
Terre Hauteand other southern cities. 

The three lines to Milwaukee start 
in a western direction, accompanied 
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5.—‘‘A MopERN TELEPHONE STATION.”—VIEW IN BASEMENT, SHOWING 


STORAGE BATTERIES. 


also each divided in two distinct 
parts, the south half of each being 
arranged in the manner of flats, 
providing comfortable living rooms, 
kitchen, dining room and pantry for 
janitor, matron and others obliged to 
be there at all times. In the north 
half of the second floor are conveni- 
ently arranged toilet rooms, lavatory, 
bath-rooms, leaving ample space for 
linemen or other employés who may 
be in the building, on or off duty. 
The corresponding half of the third 
floor is devoted to offices for the 
clerical force of the company, the 
general business offices remaining, of 
course, in the city, at 105 Quincy 
street. As already stated, the build- 
ing is fitted with incandescent lights 
throughout, the wiring all being 
placed in iron-armored interior con- 
duit. Gas pipes have also been pro- 
vided through the house, not so much 
with the intention of using gas as an 


for some distance by the wires to St. 
Louis, Rock Island and the south- 
west. ‘Toward the north a pole line 
carries wires to Michigan, and looking 
to the east the observer sees a number 
of wires stretch along the street, that 
are, however, soon lost to view in the 
dark smoke-laden atmosphere of 
greater Chicago. 

Upon reaching the building, a line 
first of all has- to pass through a 
carbon arrester, which acts as a pro- 
tector against damage from lightning 
or other high-potential dangerous 
currents. From the arrester the 
line goes direct to a standard distrib- 
uting board, which, as shown in the 
illustration, is given the most access- 
ible and convenient location in the 
place. This makes it acomparatively 
easy matter to almost instantly deter- 
mine whether trouble on any particu- 
lar line exists in or outside of the 
office. The board has an ultimate 





Fie. 6.—‘‘A MoperN TELEPHONE STATION.”—STORAGE BATrERY DIsTRIBUTING 
TABLET AND STANDARD DISTRIBUTING BOARD. 


illuminant, but rather for culinary or 
heating purposes. The plant is 
practically entirely self-contained, the 
only outside supply being the water 
which is furnished by the city mains. 

To this building, so admirably 
arranged for the purpose, are brought 
all the trunk lines that center in 
Chicago. Starting in a southerly 
direction, which below the city takes 
an eastern course, lead the two lines 


capacity of 1,000 pairs of wires, and 
sufficient room is at hand to accom- 


‘modate a second board of the same 


capacity. From here the line is made 
to pass through the testing board, 
which is probably the most thorough 
and efficiently equipped device of that 
kind ever designed. (See illustra- 
tion.) Here each line is tested daily, 
and in case of trouble or disturbance 
of any kind, the same is quickly lo- 
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cated and the nearest troubleman 
notified of the nature and location of 
the difficulty. The daily morning 
test consists in testing first for con- 
tinuity and then for grounds and 
crosses. Insulation tests are also 
made at regular intervals, and a com- 
plete record is kept of the results as 
well as of the showings of the daily 
tests. All of this is accomplished so 
systematically and quickly, thanks to 
the many time-saving devices, that 
trouble or interruptions to theservice 
are generally of the briefest duration. 

From the testing board the line 
returns to the distributing rack, 
where it can easily be connected with 
any desired drop in the operating 
room. 

The light and power switchboard, 
near the eastern wall of the room, is 
shown in detail and deserves special 
mention on account of its excellent 
workmanship and convenient arrange- 
ment of the necessary instruments. 
Weston ammeters indicate the charg- 
ing current on each battery, and a 
voltmeter of the same type can be 
switched on either generator at will. 
Magnetic circuit breakers are in series 
with each battery and automatically 
open the circuit in case of underload. 
In addition to necessary switches, 
rheostats, etc., the usual counter 
electro-motive force arrangement is 
provided for cutting in when battery 
is under varying load. — 

The board is one solid slab of black 
marbleized slate and is supported by 
a substantial wrought-iron frame. 
On either side of the switchboard, 
against the wall of the room, are 
mounted two resistance boards, also 
of slate, on which resistances in the 
convenient shape of special lamps are 
connected, so that any necessary 
resistance can be introduced into a 
circuit for testing or other purposes. 

To the left of the distributing 
board will be seen the three large 
storage cells, already referred to, 
having a capacity of 1,120 ampere 
hours each. The terminals of the 
three batteries are brought to a set 
of four solid copper bus-bars, mounted 
on a handsome marble distributing 
tablet, located immediately above the 
battery cells. Each side of the cells 
being thus brought to the board, a 
pressure of either two, four or six 
volts is available to suit individual 
requirements of transmitters, signals, 
etc. The tablet is also a fine speci- 
men of the electrical mechanic’s skill, 
and was built by the Western Electric 
Company. 

saben iillied-tdes 

Assemblyman Leonard has intro- 
duced a bill at Albany, N. Y., incor- 
porating the New York Electric 
Light and Power Company, with a 
capital stock of $500,000. The in- 
corporators named in the bill are 
Reuben B. Ayers, Thomas Robert- 
son and John B. Hawes, of New 
York city. The company agrees to 
give the city annually two per cent of 
its gross receipts, and is to file a 
$100,000 bond with the controller of 
the city for the repair of streets 
which may be disturbed in the 
laying of conduits or stringing of 
wires. 
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The Lower Limit of X-Ray 
Velocity. 


In L’Eclairage Electrique Messrs. 
Sella and Majorana have attempted 
to demonstrate the deviation of the 
X rays in a vacuum, by means of a 
magnetic field. These rays pass 
through a tube 50 centimetres long. 
closed by two aluminum disks, and 
within which the vacuum corre- 
sponded to 0.0005 millimetres of mer- 
cury. The illumination of a fluores- 
cent screen, which received these 
rays, and others which had not passed 
through the tube, appeared to remain 
stationary when an electro-magnet was 
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Fic. 1.—Enp VIEW or AMERICAN-BALL 

ENGINE, SHOWING LUBRICATING SysTEM. 
excited. In a second experiment, a 
spark micrometer, consisting of two 
iron balls one centimetre in diameter, 
was connected between the two wires 
of a Ruhmkorff coil. The distance 
from the region of emission of the 
rays to the micrometer exceeds 100 
centimetres. It is found that when 
only transparent bodies are placed in 
the path of the X rays the explosive 
distance falls to four centimetres. On 
the other hand, it reaches seven centi- 
metres when the rays are intercepted. 
The effect is produced when the 
primary circuit is only closed once by 
hand; it is not then due to a series of 





Automatic Lubrication. 


The accompanying cuts illustrate 
the system of automatic lubrication 
which is applied to the American- 
Ball engines, now being built at 
Bound Brook, N. J. The character- 
istic features of this system include a 
positive circulation of oil from an 
external storage tank, into which the 
oil is strained on its return from the 
engine frame, and an entire separ- 
ation of the water from the oil by 
means of a tight bulkhead near the 
cylinder end of the engine frame. 
The chamber thus formed collects 
the water dripped from the piston 
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Electric Light Convention Head- 
quarters. 
To THe Eprror oF Evecrricat Review: 

Arrangements have been made with 
the management of the International 
Hotel and Cataract House, Niagara 
Falls, to take care of members and 
delegates of the National Electric 
Light Association attending their 
twentieth convention, June 8, 9 and 
10. Rates range from $3 to $5 per 
day, American plan. 

The headquarters and convention 
hall will be at the International 
Hotel. Floor plans of both houses 
can be seen at headquarters of the 
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Fie. 2.—SipE ELEVATION OF AMERICAN-BALL ENGINE, SHOWING AUTOMATIC 
LUBRICATING SysTEM. 


rod and discharges it through a suit- 
able drip pipe, while 
escapes at the top of the chamber, 
which is open to the air. 

A simple pump placed in the 
storage tank and actuated from the 
rock shaft circulates the oil through 
suitable pipes and discharge nozzles 
to the stationary working surfaces, 
from where it flows, by gravity or 
centrifugal force, to the crank pin 
and cross-head pins through oil 
holes and channels provided for that 
purpose, and thence, by gravity, 
back to the storage tank, on enter- 
ing which it passes through a fine 


5 PE oer un 




















Fig, 3.— PLAN View OF AMERICAN-BALL ENGINE, SHOWING AUTOMATIC 
LUBRICATING SysTEM. 


discharges. Care must be taken to 
sufficiently remove the Crookes tube, 
in order to obviate disturbances in the 
distribution of the discharge due to 
variations of the magnetic field. 

This method suggests a means of 
assigning a lower limit to the rate of 
propagation of the Roentgenrays. It 
shows that these rays have reached 
the micrometer, before the electric 
wave emitted by the poles of the coil 
has had the time to produce the differ- 
ence of potential necessary for the 
discharge of the micrometer. This 
time is, then, longer than that which 
is necessary for the propagation of the 
same wave as far as the Crookes tube, 
for the production of. the cathode 
rays, and than that of the Roentgen 
rays which finally cause the propaga- 
tion of these waves as far as the 
micrometer. 


gauze strainer located in the tank. 
To insure an abundant supply of 
oil at the discharge nozzles, the pump- 
ing capacity is made to exceed the 
maximum requirement, and the sur- 
plus oil, escaping through a relief 
valve, falls back into the storage tank. 

To provide against possible de- 
rangement-of the pump, a gravity 
receptacle is arranged to be instantly 
attached to the system as an emer- 
gency supply. 

A liberal supply of oil, fed auto- 
matically to the working parts of an 
engine, contributes wonderfully to 
smooth, quiet running, and relieves 
the engineer from the drudgery of 
watching and re-filling a lot of oil cups. 
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Mr. Oscar C. Turner, a wel] known 
electrical contractor, of Atlanta. Ga., 
was a recent visitor to New York city. 


the steam’ 


association, 136 Liberty street, New 
York, where reservation of rooms can 


be made. 
Respectfully, 
Gro. F. Porter, Secretary. 


New York, April 22. 





LITERARY. 


The story of the pursuit, capture 
and death of J. Wilkes Booth, the 
assassin of Lincoln, has been told a 
number of times and in several ways; 
but McClure’s Magazine for May will 
give a version of it which promises 
to be the first really full and accurate 
one. It is written by a relative of 
Colonel Baker and Lieutenant Baker, 
the detectives who organized and led 
the pursuit, effected the capture and 
disposed of Booth’s body after his 
death ; and it embodies their account, 
never before published, of all these 
transactions. The article will be 
fully illustrated. 


~~ 

James G. Blaine and William Ewart 
Gladstone are the subjects of two 
carefully written, finely illustrated 
articles in the May number of the 
Home Magazine, of Binghamton, 
N. Y., which is just out. The front- 
ispiece is a three-quarters length por- 
trait of Blaine, a reproduction of the 
picture of himself which he liked 
best; and other illustrations in the 
article show the house in which he 
was born, the Catholic church where 
his parents attended, and the church- 
yard where they lie buried, and old 
Washington College, at Washington, 
Pa., where Blaine attended for three 
years. 


eae ae 
At a recent meeting of the stock- 
holders of the Gunnison County, 
Colo., Telephone Exchange Com- 
pany the following directors and 
officials were elected for the ensuing 
year: W. H. Murray, John Latimer, 
E. E. Mueller, T. J. Kane, Chas. 
Meyers, G. T. Murray and J. D. 
Miller, directors. W. H. Murray, 
president ; John Latimer, vice-presi- 
dent; E. E. Mueller, secretary and 
manager ; T’. J. Kane, treasurer. 
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SUBMARINE TELEGRAPHY. 





ABSTRACT OF THE INAUGURAL AD- 
DRESS OF SIR HENRY MANCE, 
PRESIDENT OF THE INSTITU- 
TION OF ELECTRICAL ENGINEERS, 
LONDON. 


(Concluded from page 185.) 


Thirty words per minute is a high 
speed for a writer, and an average 
signaler could maintain a greater 
speed with the mirror key for any 
length of time. The results obtained 
from the cables last laid by the Com- 
mercial and Anglo-American Tele- 
graph companies show that it is pos- 
sible to transmit nearly 50 words of 
five letters each per minute ; this, of 
course, has to be effected by means of 
an automatic transmitter. The intro- 
duction and universal adoption of 
this adjunct will no doubt consider- 
ably increase the carrying capacity of 
our cables. An ordinary automatic 
transmitter will not appreciably in- 
crease the speed of working over hand 
signaling on very long cables where 
the retardation (or K R) is over 
5,000,000; but by the use of the 
automatic curb transmitter, with an 
adjustable curb commutator, the 
speed of working has been increased 
on some of our more important 
cables at least 30 or 40 per cent. 

The invention of the telegraph, 
and its subsequent development, are 
closely associated with the reign of 
Her Most Gracious Majesty. But 
the work of the telegraph engineer 
is in one respect incomplete. It still 
remains for him to establish a girdle 
round the earth. The question of a 
Pacific cable has again come to the 
front. A committee has been sitting 
at the Colonial Office for the purpose 
of considering the matter, and I un- 
derstand the feeling of the committee 
is favorable to the scheme being 
carried out. The longest section in 
the proposed line, including nine per 
cent for slack, would be 3,530 knots. 
The core would probably consist of 
about 500 pounds of copper and 320 
pounds of gutta percha. In this case 
the retardation would be nearly 12,- 
000,000; the theoretical speed through 
such a line with ordinary signaling is 
about 55 to 60 letters, but through 
an artificial cable arranged to give 
this amount of retardation I have 
recently seen 85 letters per minute 
transmitted with ease by means of 
the automatic curb sender. The 
points which suggest themselves for 
consideration are: Is the Pacific cable 
desirable for strategic reasons? Is 
the scheme feasible? ‘To these ques- 
tions any statesman or telegraph en- 
gineer would, I think, unhesitatingly 
answer in the affirmative. It would 
be difficult to overestimate the strate- 
gic value of the Pacific line. At the 
same time, I do not attach too much 
importance to the much-talked-of 
telegraphic isolation of England, 
which is feared immediately we are 
involved in warfare with any great 
European power. This is held up to 


us as a sort of ‘‘ bogey.” If our fleet 
does its duty—and it generally does 
do its duty—any cable-cutting craft 
which may adventure into the shallow 
waters near our shores, or near those 
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of our colonies, may be expected to 
meet with an unpleasant reception. 
On the other hand, the wholesale 
destruction of cables in deep water 
will not prove an easy task to the 
comparative amateur. It takes acer- 
tain amount of time to grapple a cable 
in deep water, even when the exact 
position is known. The popular 
imagination pictures the work of 
destruction as being carried out by 
20-knot cruisers in something like 
the twinkling of an eye. Cable 
catching is not to be learned in a day. 
I do not think the malicious damage 
to cables in deep water needs be 
greatly feared, and it may be taken 
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for granted that our cable ships 
would quickly repair the damage 
inflicted in shallow water, unless the 
enemy held command of the sea. 
Nevertheless, the more telegraphic 
routes we have to our colonies, the 
less the probability of their being iso- 
lated in the event of war, and the 
less the chance of panic in time ot 
peace. Nothing more disheartening 
for the would-be destroyer of cables 
can be imagined than the knowledge 
that there are so many routes avail- 
able for sending messages, that the 
destruction of any one cable would 
hardly be worth the risk. When our 
network of telegraphs is complete, 
with cable ships judiciously placed 
for repairing purposes, and fast 
cruisers to watch the more exposed 
portions of the route, there ought to 
be little risk of Great Britain being 
completely isolated from her colonies 
in time of war. 

There has been a good deal of dis- 
cussion of late with regard to fast- 


speed cables; I do not pretend to proph- 
esy, but may we not reasonably hope 
that we are on the eve of substantial 
developments in connection with the 
methods of submarine electrical com- 
munications? I am not now speak- 
ing so much of improvements such 
as the duplex or the high-speed auto- 
matic curb transmitter, but of 
fundamental alterations in the 
structure of cables which we may 
anticipate will result. from the 
consideration the subject is re- 
ceiving from our highest author- 
ities. I do not suppose that we 
shall see an ideal cable manufactured 
straight off the reel, or that cable 
companies will be too ready to incur 
the risk of acting on the suggestions 
of inventors. Of course, mistakes 
will be made; but I look with confi- 
dence to the day when these efforts 
shall bear fruit. A day may come 
when our electricians will design and 
our engineers construct a cable 
which will enable us to hold 
converse by telephone with 
our transatlantic brethren. 

In Mr. Preece’s proposed 
cable, designed for telephone 
work, and described in a paper 
read before the British Asso- 
ciation, there are two con- 
ductors, semi-circular in sec- 
tion, in each core, thus pro- 
viding a complete metallic 
circuit. The conductors are 
first separately insulated with 
brown paper, then arranged 
with the flat sides pressing 
closely against each other, 
with only the brown paper 
between them. The twin 
conductor thus formed is in- 
sulated with gutta-percha in 
the usual way; it is claimed 
that as the conductors are 
made to approach each other, 
the electro-magnetic induction 
increases at a greater rate 
than that of the electrostatic 
induction, until at a certain 
point the one will neutralize 
the other. 

Prof. Silvanus ‘Phompson 
aims at increasing the speed 
of working on long ocean 
cables by using a double core, 
forming a complete metallic 
circuit, and establishing at 
intervals permanent inductive 
leaks or bridges of very high 
resistance between the two 
wires. These intermediaries are well 
insulated, and may be 50 or 100 
miles in length; they would be laid 
in with the double core and connected 
at their extremities, so as to form a 
by-pass between the two conductors. 
In an Atlantic cable three or four of 
these derived circuits would probably 
be required. The advantage of in- 
troducing leaks at intervals, where 
practicable, on a long cable is well 
understood ; I have used them with 
advantage myself where we had inter- 
mediate stations available, so that 
ordinary resistance coils could be 
used to connect the cable with earth. 

Professor ‘Thompson anticipates 
that with a cable of this type, with 
several leaks, he would be able to 
transmit signals across the Atlantic 
at six or eight times the speed at 
present obtainable. It must, how- 
ever, be remembered that in increas- 
ing the number of cores we should 
considerably increase the cost of the 
cable; as a matter of fact, we should 
be putting, say, two eggs into one 
basket. The cost and telegraphic 
capacity would, therefore, have to be 
compared with that of two good 
modern single-core Atlantic cables. 
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A third system has been suggested 
to me by Messrs. Phillips and Barr. 

They propose to employ what is 
practically a double conductor, but 
the return circuit for each wire, or 
group of wires, would be the earth. 
It is intended that the insulation be- 
tween the two conductors, or group 
of conductors, should be compara- 
tively low, so that an appreciable 
amount of leakage would occur from 
one circuit to the other. By means 
of a suitable key, one conductor 
would be simultaneously charged 
with a similar current, as the other is 
discharged ; and it is claimed that 
the fall of energy on the one circuit, 
as it is disconnected from the bat- 
tery and put to earth, would be bal- 
anced by the rise of potential on the 
other, so that the retarding effects of 
static induction would be reduced to 
a minimum. 

In quitting the subject of sub- 
marine telegraphy for this evening, 
I would again remark that it has not 
been my intention to give you a 
paper embracing the history up to 
date of this important branch of 
electrical science. I have, on the con- 
trary, endeavored to keep off the 
beaten track; my aim, I confess, 
being tointerest, rather than to weary, 
you with dates and events which have 
been recorded over and over again. 


The Yale-Weston Triplex Chain 
Pulley Block. 


In order to meet the demand for 
blocks of large capacity and having 
high efficiency, two new sizes of the 
triplex block have recently been pro- 
duced by the Yale & Towne Manu- 
facturing Company, of New York 
city, capable, respectively, of handling 
loads of 16 and 20 tons. ‘The accom- 
panying illustration shows the design 
of these blocks. ‘The construction 
consists in placing a yoke on the 
upper hook, each end of this yoke 
carrying @ triplex mechanism of two 
tons capacity and each mechanism 
being operated by an independent 
hand chain. The two slack ends of 
the hoisting chain are attached, re- 
spectively, to the two triplex hoists. 
The first loop of this chain then 
passes around the driving sheave in 
each hoist and thence over two sets 
of intermediate sheaves, one set carried 
in the frame of the bottom hook and 
the other set in the frame connected 
directly with the shank of the upper 
hook. The number of parts of chain 
is such that the maximum load on 
each part does not exceed two tons. 
In like manner the maximum load on 
each hoist is limited to two tons, and 
this is the limit of load carried by 
each arm of the yoke. All the re- 
mainder of the load is suspended 
directly from the shank of the upper 
hook. This construction admits of 
greater compactness and occupies less 
headroom than any heretofore devised. 
Still greater compactness, and from 
18 to 20 inches additional headroom, 
can be obtained by omitting the upper 
hook and cross-head and building the 
block into the trolley of a hand crane 
or overhead tram rail system. 

A most important advantage arises 
from the fact that either or both of 
the two hoists may be operated simul- 
taneously or independently. The 
full load may be raised by two men 
pulling together on the hand chain 
of one hoist, or at double speed by 
four men, two on each hoist. In like 
manner lowering may be effected at 
varying speeds by using either or 
both of the hoists. The location of 
the hoists at the outer ends of the 
yoke brings the two hand chains 
somewhat clear of the load and in the 
most convenient position for effective 
use, 
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THE STANDARD TELEPHONE AND 
ELECTRIC COMPANY. 


THE MADISON, WIS., TELEPHONE 
EXCHANGE. 





Among the more prominent inde- 
pendent telephone manufacturing 
companies now in the field the 
Standard Telephone and Electric 
Company, of Madison, Wis., seems 
to be one of the few concerns who 
are pursuing a conservative business 
policy, manufacturing apparatus of 
an acknowledged high-grade char- 
acter. Owing to its energy, experi- 
enced management and the honesty 
of its methods, it has secured a large 
amount of satisfactory business 
throughout the United States, and 
many large and profitable exchanges 
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local exchange work, but has also 
proved entirely adequate for long- 
distance service. One company alone, 
operating over a system of approxi- 
mately 2,000 miles, and using the 
Mildé exclusively, reports highly satis- 
factory results. They have in opera- 
tion at present some 1,500 of the 
Standard company’s apparatus. 
During a receut visit of the repre- 
sentative of the ELEcTRICAL REVIEW, 
he had the pleasure of meeting the 
officers of the Dane County Telephone 
Company, who operate the Madison, 
Wis., exchange already referred to, 
and he is indebted to Mr. Henry 
Ritter, the company’s superintendent, 
for particulars regarding the com- 
pany’s plant, and for an opportunity 
to personally note the thoroughness 


was being handled with a rapidity 
that left nothing to be desired. At 
this time one operator is allotted 
to every 100 subscribers, but 
during the greater portion of 
the day from four’ to _ five 
operators handle the work without 
any delay or inconvenience. The 
switchboard used has been in service 
nearly two years and is working per- 
fectly, showing no deterioration from 
the very hard use to which it has 
been subjected at times when the 
service had to meet the most trying 
demands. The common return cir- 
cuit is used in a somewhat novel man- 
ner by this company, and by the 
method used excellent results are 
obtained, it is claimed, in the way of 
avoiding any cross-talk. This, as 
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The Regulation of the Vacuum in 
X-Ray Tubes. 

B. Walter has an article in the 
Elektrotechnische Zeitschrift relating 
to a device, due to Professor Dorn, 
for preventing the gradual increase 
in the vacuum, which takes place in 
these tubes during use. This consists 
in introducing a trace of caustic 
alkali into a small pocket in the tube, 
and, when the amount of residual 
gas in the tube begins to decrease 
below the proper amount, heating the 
alkali from the exterior by means of 
a Bunsen burner, so as to drive out 
water vapor therefrom, until the cor- 
rect degree of vacuum is attained. 
This method of heating the alkali is 
not always possible, and is unsatis- 
factory, since too much vapor may be 
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have been equipped with the Standard 
company’s apparatus. Of these ex- 
changes quite a number, we are told, 
have been in uninterrupted operation 
over two years. In Madison, Wis., 
where the company’s factory is 
located, a local company was organ- 
ized two years ago with an original 
list of 286 five-year subscribers. This 
local company is furnishing to-day 
telephone service of a most satis- 
factory character to 716 paying sub- 
scribers. 

The Standard Telephone and Elec- 
tric Company control and handle 
exclusively the celebrated Mildé 
transmitter, which is still covered 
by United States as well as foreign 
patents. It is an exceptionally sensi- 
tive instrument, does not pack, and 
its faithful reproduction of voice 
tone is most remarkable. It has not 
only been found very satisfactory for 


and high quality of the construction 
work throughout. Our illustration 
shows the five sections of the switch- 
board first installed, since which 
time three additional sections have 
been added, making a total capacity 
at present of 800 drops. The com- 
pany expects to still further increase 
the capacity, soas to bring the num- 
ber up to 1,000 within the near 
future. This would seem, to say the 
least, remarkable, when it is known 
that before the establishment of the 
new exchange, the Bell company fur- 
nished service to only about 250 sub- 
scribers. While the reduced rates are 
probably the chief reason for such a 
good showing, the excellent service 
the company is giving deserves prob- 
ably an equal share of the credit. 
During our correspondent’s visit to 
the exchange, which happened at the 
busiest part of the day, the service 


well as other devices recommended 
by the Standard company, are im- 
portant factors in the success obtained 
in furnishing satisfactory service. 
The construction work throughout is 
in excellent shape and showed all 
indications of being well taken care 
of. The company’s rates are extremely 
low, but large enough, it is claimed, to 
secure & more than satisfactory return 
on the investment. Probably no 
small degree of success is due to the 
employment of none but experienced 
operatives in the management, main- 
tenance and operation of the plant. 

The Standard Telephone and Elec- 
tric Company state that the Madison 
exchange is a sample of the manner 
in which all its customers meet with 
so much success. The officers of the 
company are as follows: P. L. 
Spooner, president; H. A. Taylor, 
treasurer; E. W. Batchelder, secre- 
tary, and J. J. Nate, general super- 
intendent. 


generated and the tube be temporarily 
rendered ineffective. 

To obviate these disadvantages the 
pocket containing the alkali is heated 
continuously instead of intermit- 
tently, this being effected by means 
of a platinum wire 30 to 40 centi- 
metres long and 0.25 millimetres 
thick, wound round the tubular 
pocket, which is about six millimetres 
thick, and heated by passing a current 
through it from three accumulators, 
the resistance of the circuit being 
made up to eight ohms. In order to 
avoid shocks during regulation and 
perforation of the tube at the pocket, 
the Dorn pocket is.arranged at the 


anode end of the tube, and during 
working the anode and heating coil 
are both connected to earth. By 
using this device a Roentgen tube 
can be effectively worked continuously 
for as long a time as desired in a per- 
fectly definite condition. 
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In this issne of the ELECTRICAL 
Review will be found an interesting 
and well illustrated article on the 
modern telephone station. The one 
described is probably the most up-to- 
date telephone plant in the world. 
Its apparent simplicity of arrange- 
ment and operation conceal from the 
casual observer the delicate refine- 
ments of telephone engineering, 


which’seem to be almost limitless in 
their development. 


TELEPHONE CONVERSATIONS AS 
LEGAL EVIDENCE. 

Judge Bundy, at Anderson, Ind., 
on April 12, admitted as evidence in 
a suit for an accounting a conversa- 
tion held over the telephone between 
the parties to the litigation. This 
evidence was of vital importance in 
the case. ‘‘I find that this point has 
never been ruled upon,” Judge Bundy 
is reported as saying, ‘‘ and I think it 
is time a precedent were established. 
I now admit the legality of the tele- 
phone, and the conversation will be 
permitted to go in as evidence.” 

It seems that Judge Bundy erred 
in his statement that the point had 
never been ruled upon. In 1894 
Judge Benedict, of the United States 
Circuit Court of the Southern District 
of New York, decided this very point, 
and on the evidence so admitted the 
prisoner was sentenced to a term in 
prison, which he is now serving. In 
this case John Matthews, Thomas E. 
Jones and William Todd were accused 
of conspiring to defraud the United 
States Government by illegally and 
fraudulently securing goods that were 
in the United States customs ware- 
house. 

When Nicholas was called to the 
stand, Assistant District Attorney 
Mott proved that Nicholas knew 
Matthews’s voice through the tele- 
phone, and had received orders many 
times from him over the wire. Then 
he asked Nicholas to repeat the con- 
versation that Matthews and he had 
had through the telephone. The 
lawyers for the defense objected 
strenuously to the admission of this 
evidence, on the ground that there 
was no way of proving absolutely that 
the person who spoke to Nicholas 
was Matthews. Judge Benedict ruled 
against them. He said that the tele- 
phone was almost universally used in 
commercial transactions; that thou- 
sands of dollars were involved every 
day in deals consummated over the 
telephone; that property could be 
legally transferred in this manner, 
and that in all these cases the ques- 
tion of the identity of the talker had 
never been raised. 

A correspondent of the New York 
Sun states that the first instance of 
the admission of telephone conversa- 
tions as evidence was in no iess 
famous a case than that of Ferdinand 
Ward, of Grant & Ward. This was 
in October, 1885. On October 26 
James D. Fish, then serving 10 years 
in Sing Sing for wrecking the Marine 
National Bank, of which he had been 
president, took the stand against 
Ward, and swore that he had talked 
to Ward over a private telephone run- 
ning from the bank to Grant & Ward’s 
private office, and that Ward had in- 
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structed him what to do with two 
checks, one for $71,800 on the 
Marine National Bank, and one for 
$75,000 on the First National Bank. 
He swore positively that Ward was 
the person with whom he had had 
the conversation. 
Tracy and Bourke Cockran, lawyers 
for Ward, protested against this 
testimony, declaring that it was in- 
competent. Justice Barrett, trial 
judge, decided against them, how- 
ever, and admitted the telephone 


Benjamin F. 


conversation as evidence. Ward was 
found guilty and was sentenced to 10 
years at Sing Sing. On appeal, 
Justice Barrett’s decision admitting 
the telephone message was sustained. 
This was the first case on record, and 
is a precedent eight years older than 


that of Judge Benedict’s. 





The question of opening so-called 
burglar-proof safes by means of the 
electric arc is attracting considerable 
attention from bank officials and safe 
manufacturers, as well as the general 
public. In a recent article the ELxc- 
TRICAL REVIEW showed the possibil- 
ities of the electric arc in this direction, 
when used by an electrician- burglar. 
On the other hand, recent adaptations 
of electric currents of small intensities 
have been conceived, which appar- 
ently make it perfectly impossible to 
even tamper with a bank vault. 
Thus it will be seen that electricity 
occupies the usually untenable posi- 
tion of being on both sides of the 


fence at once—with the odds, as 
usual, largely against the burglar. 





A visit to one of Uncle Sam’s 
modern battleships leads one to 
marvel how the navy ever got along 
without the aid of electricity. The 
multifarious functions performed by 
electric current on the man-of-war of 
to-day are bewildering in their num- 
ber and ingenuity. From the ordi- 
nary push-buttton to the searchlight 
and the Ardois signals, ammunition 
hoists to range-finders, steering gear 
to cabin lights, electricity is depended 
upon to do its work instantly and 
faithfully at any time. The elec- 
trical engineer counts for a great 
deal in modern naval affairs. 


The Foraker railway pooling bill, 
which is now before the United 
States Senate, if passed, will prob- 
ably place the steam railways on a 
more solid footing than they have 
been for years. It is not denied that 
prosperous railways make a prosperous 
country, and now that the Supreme 
Court has declared traffic agreements 
to be illegal, the railroads will either 
have to have a pooling bill or submit 
to an era of very disastrous rate- 
cutting. In case further economies 
are found necessary, it may be that 
electricity will prove an efficient aid, 
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WESTERN NEWS NOTES. 

The Western Electric Company, 
against whom an adverse decision 
was rendered by Judge Grosscup, on 
the 5th instant, in the case of alleged 
infringement of the Roosevelt tele- 
phone-switch patent, No. 215,837, 
has filed a petition for appeal in the 
United States Circuit Court. 


The contemplated consolidation 
between the Siemens & Halske Elec- 
tric Company of North America 
and the Fort Wayne Electric Corpo- 
ration has been definitely abandoned 
and negotiations have been broken 
off, according to a prominent official 
of the first-named company. While 
a union of two such prominent man- 
ufacturing concerns may have seemed 
very desirable to either side, and 
would probably have proved of mu- 
tual advantage, it seems that each 
company insisted on a valuation of 
its assets, which by the other side 
was claimed to be exorbitant. 


The Harrison Electric Company, 
155 La Salle street, Chicago, has 
lately increased its manufacturing 
facilities, and is now thoroughly 
equipped to furnish complete tele- 
phone exchange apparatus of modern 
design and, we are told, at a reason- 
able price, consistent with first-class 
work. The company makes a spe- 
cialty of switchboards, claimed to be 
the only practical, non-infringing 
apparatus of that kind designed by 
Dr. Harrison, one of the pioneers in 
telephony. Intending purchasers 
wouldido well to send for the com- 
pany’s catalogue which will be sent 
free on request, 


The consolidation of the North 
Chicago Street Railway Company 
together with the 11 auxiliary com- 
panies now controlled by Chas. T. 
Yerkes and his associates is pro- 
posed, if the Humphrey bills are 
enacted into law. The bills contain 
a clause under which it is specifically 
provided that street railway com- 
panies which do not parallel each 
other may be combined upon a vote 
of a majority of the stockholders. 
The 7ribune, after making a pool of 
the House at Springfield, Ill., prints 
the names of 82 legislators who are 
opposed to the Humphrey Street 
Railway bills, which is enough to 
defeat them. 

The Chicago Armature Company, 
Chicago, which last Fall made a 
change in its officers, reports that 
under the new management the busi- 
ness has steadily increased until to- 
day orders are being filled from nearly 
all parts of the United States. In 
addition to armature, field and trans- 
former winding, as well as making 
and refilling commutators for any 
machine in which the . company 
employs trained experts, it has excel- 
lent facilities for manufacturing 
constant-current apparatus up to 30 
horse-power, which is giving great 
satisfaction. The company’s officers 
are U. L. Swingley, president and 
treasurer; Wm. Wright, manager ; 


EK. B. Brine, secretary, and it is, 
no doubt, due to the combined 
efforts, as well as to the individual 
practical experience of each, that the 
company is meeting with such well 
deserved success. C. E. K: 
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The National Conduit & Cable 
Company. 

The National Conduit and Cable 
Company, of New York, has taken 
over the business of the National 
Conduit Manufacturing Company 
and the National Underground Cable 
Company, the same interests and 
officials continuing in the consolidated 
company. The new company will 
continue the business of conduit and 
cable manufacture of the two former 
organizations, and will prosecute it in 
the same energetic and vigorous man- 
ner as before. The officers of the 
National Conduit and Cable Company 
are Edward S. Perot, president ; 
C. Gallagher, vice-president ; Jas. P. 
McQuaide, treasurer; Geo. J. Jack- 
son, secretary, and New York offices 
are in Times Building, with mills 
at Hastings-on-Hudson. The com- 
pany has branch offices in Boston, 
Philadelphia, Chicago and St. Louis, 
and in the latter city is engaged in 
filling a substantial order amounting 
to $350, 000._ 





American Bell and Western Union. 


A director of the Western Union 
Telegraph Company is quoted as 
saying that he knows of no reason 
for the decline in that stock last week, 
except it is that the bears madea 
raid against it and succeeded in de- 
pressing it temporarily. The com- 
pany is doing even better, at present, 
than had been expected. The test- 
office reports last week show an actual 
increase in receipts, notwithstanding 
Good Friday intervened. The direct- 
ors had expected even those offices 
to show a decrease instead of an 
increase. He further said, no inti- 
mation had been received by the 
company that the Long-Distance 
Telephone Company was shortly going 
into the telegraph business, and did 
not believe there was any truth in the 
report. But even if that company 
should do such a thing, the Western 
Union would just as surely enter the 
telephone field, so honors would at 
least be even on that score. 





PERSONAL. 

Mr. Frank Laughlin, of the Solar 
Carbon and Manufacturing Company, 
is visiting New York city. 

Mr. Robert T. Lozier, of the Bul- 
lovk Electric Company, New York 
city, returned last week from a trip 
to Bermuda. 

Mr. Mark A. Replogle, of the Rep- 
logle Governor Works, Akron, Ohio, 
is spending a few days in the East on 
important water-power work. 

The following-named out-of-town 
gentlemen registered at the head- 
quarters of the National Electric 
Light Association during the week 
ended April 23: W. E. Clark, Bos- 
ton, Mass.; Chas. R. Huntley, Buf- 
falo, N. Y.; L. B. Stillwell, Pitts- 
burgh, Pa. 

Miss Frances Ford Benjamin, 
daughter of Mr. and Mrs. George H. 
Benjamin, was married to Mr. Charles 


Fellows Page at the residence of the 
bride’s parents, 46 East Seventy- 
fourth street, New York city, on 
April 21. The ELzcTricaL REVIEW 
extends its congratulations. 


Suit for Damages for Failure To 
Deliver Copper. 

An interesting case in the Supreme 
Court, of New York, was disposed of 
last week by the discontinuance of 
the suit of the Okonite company, of 
New York, against Holmes, Booth & 
Haydens, wire drawers, of Waterbury, 
Ct. The complaint showed that in 
June, 1895, the Holmes, Booth & 
Haydens company sold to the Okonite 
company 300,000 pounds of copper 
at 12% cents, and after delivering 
50,500 pounds, stopped further de- 
livery. The Okonite company then, 
in September, 1895, purchased else- 
where the balance of the copper at 
14 cents, and then sued the Holmes, 
Booth & Haydens company for about 
$4,500, the difference. 

An order discontinuing the suit 
was entered in the clerk’s office on 
the 21st, and on inquiry, it is under- 
stood the Holmes, Booth & Haydens 
company paid the Okonite about 
$2,800 for a settlement. 





The Chapman Receptacle. 


In the accompanying illustration is 
shown the Chapman receptacle. This 
is a wiring device that, although on 
the market only about a year, has met 
with great approval. 

The Bryant Electric Company, of 
Bridgeport, COt., are the manu- 
facturers of the device, under an 
arrangement recently made with F. 

















THE CHAPMAN RECEPTACLE. 


A. Chapman, the patentee. The fire 
underwriters are understood to have 
indorsed this receptacle, which has 
been adopted for use in many of the 


finest office buildings in the country. 
It is the intention of the Bryant 
Electric Company to introduce several 
new improvements in this device, and 
to place new designs on the market. 








Death of W. B. Somerville. 


William B. Somerville, superin- 
tendent of the Press Bureau of the 
Western Union Telegraph Company, 
died at his residence in New York 
city on April 24, after an operation for 
the relief of kidney trouble. He had 
been ill for two months. Mr. Somer- 
ville was born in Toronto, Canada, 
on April 28, 1840, and entered the 
telegraph service at Welland, Canada, 
in 1858. He joined the United States 
Military Telegraph Service in April, 
1862, where he remained until the 
close of the war, when he joined the 
service of the Western Union Tele- 
graph Company. Mr. Somerville was 
very well known among telegraphers 
and newspaper men, and his many 
friends will learn, with deep regret, 
of his death. 


Death of E. F. Bradford. 
Mr. E. F. Bradford, president of 
the Bradford Belting Company, of 


Cincinnati, dealers in electrical sup- 
plies and leather belting, died sud- 
denly of apoplexy at his home in 
that city on April] 23. 
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New York Electrical Contractors 
Dine. 


At the Hotel Fleuret, New York 
city, on April 21, the fifth annual 
dinner of the Electrical Contractors’ 
Association was held. Mr. John T. 
Hunt acted as toastmaster. The 
following guests were present : 

William W. Ames, Chas. A. Buoy. Geo. W. 
Bartholf, Thos. I. McLeod, Wm Ward, J. P. 
Hall, Hon. Geo. Hilliard, A. J. * martin Geo. M. 
Still, Thos. F. Attix, Francis M. D er, Chas. L. 
Eidlitz, Jos. Buhler, John C. Hatzel, John T. Hunt, 
Wm. D. Edwards, Pc: Haviland, Jas. R. Strong, 
W. E. Gavit, H. A. Sinclair, E. 8. Keefer, H. F. 
Albright, Sam’l A. Chase, Elbert Brussel, *adolph 
Alexander, Geo. A. Haggerty, P. H. Klein, Jr., 
Chas. J. Kiein, H. O. Swoboda, J. E. Lavens, 8. B. 
Swift, B. K. Sweeney, ar 4 Morley, Hon. Seth 
Wilks, Edw. Pitkin, Jas. Olsen, Max Osterberg, 
H. B. Coho, D. C. Durland, Chas. T. Hughes, R. E. 
Gallagher, E.R. Knowles, Wm. J. Newton, Chas 
Blizzard, W. F. Zimmerman, J. G. Triscuit, John 
Dale, Edw. H. Johnson, + W. Lieb, Jr., C. N. 
Knox, C. H. Wilcox, E. Scribner Chas. P. 
Geddes, Chas. R. Vincent, fe 8. Blackall, T. Beran, 
Mr. DeCamp. T. D. Waddleton, J. C. Hasbrouck, 
ae ng F. Requa, Jas. W. Godfrey, Frank Har- 

rington, A. V. Collins, D. W. Granberry, Chas. 
Caldweil, Cc. K. Clark, John Williams, Alex. Hen- 
derson, C. O. Mailloux. John 8. Griggs, Jr., R. M. 
Thomas, J. C. Fors the, Arthur Williams, G. - 
Littlefield, “wy Wall, Julius May, E. A.V 
Giesen, Wm. . Anderson, W. McManus, J. 
Connell. 

The responses to toasts were made 
by the following gentlemen: ‘‘ The 
Electrical Contractors’ Association,” 
by Mr. J. C. Hatzel ; ‘‘ Our Guests,” 
by Mr. E. H. Johnson ; “ The Fire 
Department,” by Mr. Alexander 
Henderson ; ‘‘ New York Board of 
Fire Underwriters,” by Mr. W. A. 
Anderson ; ‘‘ The Illuminating Com- 
panies,” by J. W. Lieb, Jr.; ‘‘ The 
Electrical Engineers,” by Mr. C. O. 
Mailloux; ‘‘The Technical Press,” 
by Mr. T. C. Martin; “‘ Our Cred- 
itors,” by Mr. James W. Godfrey. 

An excellent variety entertainment 
followed the speech-making. The 
committee in charge of the dinner 
were Messrs. Charles L. Eidlitz, 
chairman ; John T. Hunt and John 
C. Hatzel. The officers of the Elec- 
trical Contractors’ Association are 
J. ©. Hatzel, president; S. Davis, 
secretary, and Chas. L. Eidlitz, treas- 


urer. 


The E. S. Greeley & Company Goes 
Out of Business. 


Last week the final lots of stock 
carried by the E. 8. Greeley & Com- 
pany, 5and 7 Dey street, New York 
city, were disposed of, the store was 
closed and the firm practically ceased 
to exist. One of the oldest electrical 
supply houses in the United States 
has retired from business, and it is 
with a feeling of regret that the 
ELECTRICAL Review records the 
fact. 

Gen. E. S. Greeley, who has been 
with the firm since its inception, 32 
years ago, will now enjoy a well- 
earned rest at his home in Uonnecti- 
cut. From the commercial beginning 
of the electrical business he has been 
prominently identified with every 
movement in the field. 

After meritorious service in the war, 
in which he earned, by brilliant and 
gallant action, the brevet of brigadier- 
general, General Greeley came to 
New York city in 1865, and, with 
L. G. Tillottson, established the firm 
of L. G. Tillottson & Company, to 
deal in railroad and electrical supplies. 
At Mr. Tillottson’s death General 
Greeley assumed complete control of 
the business, and the firm name was 
changed to the E. S. Greeley & Com- 
pany. Under this title the company 
became known in electrical circles 
throughout the world. 
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THE AMERICAN BELL ANNUAL 
REPORT. 





THE EXTENT OF THE SERVICE AND 
AMOUNT OF YEARLY BUSINESS OF 
THIS GREAT CORPORATION. 





The annual report of the American 
Bell Telephone Company, of Boston, 
was presented at the meeting of stock- 
holders, and covers the year ending 
December 31, 1896." It is as follows 
and is full of interesting data : 

The usual tables giving the output 
of telephones from 1884 to the close 
of the year 1896, and exhibiting the 
consolidated statistics of the com- 
panies operating under license from 
us, are as follows: 
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LEDGER BALANCES, DECEMBER 31, 


1896. 

DEBTORS. 
TOSMORES...0.00ccccccccsoccccscsceses $1,537,761 36 
BINS. 6s0006evacivevvessevcucees 1,046,126 86 
EE SI nceckereses cconese 50,511,149 09 
Merchandise and machinery.... ..... 17,484 29 
Bills and accounts receivable........ 1,490.930 73 
Cash and deposits........... ...c00es 900,271 36 

$55,503,723 69 

CREDITORS a oe 

Capital Es icnpebdbctcuitewdsooeed $23,650,000 00 
‘** Premium account....... 3,561,200 00 
Debenture bonds, 1888.......... «es» 2,000,000 00 
Bills and accounts payable*.......... 1,204,591 01 
Patent account (profit and loss)..... 12,397,621 16 
PRG OME MB cc wcces ccecvovcute ose 6,551,403 24 
ES ccrsvesaswerssetedseveoienese 3,987,896 67 
BRP ee 00. cccccccsccverescscccccvece 2,151,011 61 








$55,508,728 69 
*Of this amount $1,064,250 is for the dividends 


_Becamt paige 15, 1897, to stockholders of record 
ecember 31, 1896. 





INSTRUMENTS IN THE HANDS OF LICENSEES UNDER RENTAL. 


THE FIGURES IN LOWER LINE SHOWING INCREASE FROM YEAR TO YEAR. 








Deo.80,| ‘Dee, 20, |Dee, 20, ‘Deg, 2,|Dec. 20, Dec 20, Dec. 
1885. 1886. 1887. 1888. 


| 





325,574 | “moo weaIe 880,277 | \fi1.511 444,801 | | 483 7 





"1889. | 1890. "| 1891. 1892. | 1893. 


20,| |Dec. 20, Dec.20,| |Dec. 20, | Dec.20, Dec.20,|Dec. 20, 
=) 1894. | 1895. | 1896. 


790 512,407 552,720 366,491. see.506 674,976 772,627 


TOLL CONNECTIONS. 


The average + ~l number of toll 


connections i8.........+++.ssee-+-+ 63,290 
Or a total per year of about......... 20,400,000 
The toll revenue reported by all 

companies for the year 1896 was.. $3,589,044 43* 
Earnings of extra-territorial Nees 

included in the above sum 

amounted $0........c.ccccesccceecs 1,562,688 38* 
Of which last amount this cungeny 

DORTIIOE . occ cccccdcccccoescccesesce 182,265 32 
An increase over 1895 of...........-- 33,570 85 


* Not including herein earnings of the American 
Telephone and Telegraph Company. 


EXCHANGE CONNECTIONS. 


The estimated number of exchange 
connections daily in the United 
States, made up from actual count in 
most of the exchanges, is 2,630,071, or 
a total per year of about 847,000,000. 

The number of daily calls per sta- 
tion varies in different exchanges 
from one and one-tenth to 16, the aver- 
age throughout the United States 
being eight and one-tenth, which 
shows a slight decrease from last 
year in the average use made of the 
telephone by each subscriber, due 



































4, 466 | 23, a8 | 26, 759 | 81,234 | 33, 350 | 38, 929 i “28, 617 “40, 313 "43,71 | "16,015 92,470 | 97. 651. 
EXCHANGES. 

j 

| Jan. 1, | Jan. 1, | Jan.1,| Jan.1, Jan.1, | Jan.1,| Jan.1,| Jan.1, Jan.1, 

| 1884. 1885. 1886. 1887. 1888. 1889. 1890. 1891. 1892. 
ee 906, 972 747 786 789) 742 757 %7 788 
Branch Offfces.........cccccccces 419 481 428 446 452 452 471 467 509 
Miles of wire on pee ers heme 88,481| 100,882) 111,349 127,889) 142,631; 154,009, 171,498 180,139 
Miles of wire on buildings.......)........ 11,886} 10,043} 10,587 10.225) 10,266, 11,484) 13,445, 14,954 
Miles of wire underground...... hiiees os 1,225 3,417 6,030 8, 009 17,0388; 27,117) 54,690 70,334 
Miles of wire submarine.........| .......|....++.. 254 265; 365} 536 603 779, 1,029 
Total miles of wire owas m 114,046) 128,281) 146, 438 170,471, 193,213) 240,412, 266,456 
Total circuits..........++ eee 7,42 112,067} 121,26! a 004; 143,687 156,7 173,665, 186,462 
Total employés ..... a i 5, 5,438] 5,843 6.183) 6,310) 6,758) 7,845 8,876 
Tet MAMONE, .-. ..ccccceesevesscs 137,750) 147,065 158,712) 171,454; 185,003 202) 931 216,017 





E 





* Decrease. 


XTRA TERRITORIAL AND TOLL LINES. 




















Jan.1, Jan.1,| Jan.1, Jan.1,} Jan.1, 
1893.’ | 1894." | “1895.” | "1896." | “1897,” |Imcrease. 
812 838 "i 927 7 40 
539 571 572 686 832 146 
~ 259 214,676) 282,008 260,324) 286,632 26,208 
4,980 16,492) 14,525 12,861) 12,594 267* 
90. 216, 120,675| 148,285 184,515] 234.801] 50,286 
1,836 1,637 1,856 2,028) 2,818 790 
307.791 358,480} 396,674 459,728] 536,845 V1.7 
2 201,822) 205,891} 212,074 237,837) 264,645 26,808 
5 9.970; 10,421) 11,094 11,930) 14,425 2,495 
232,140) 237,186; 243) 432) 281, 695 325; 244 43, 519 











Jan.1,|Jan.1, Jan. 1, | Jan.1,|Jan.1, | Jan.1, Jan. 1, | Jan. 1, 

1884," | 1888." ° 1986." | “1887."|° 1988," | "1889." | 1890." 1891." | 1892. 
Miles of Pole Lines..........+++ 20,592 | 25,766 30697 | 81,143 | 32,478 | 34,010 | 35,254 35,541 | 41,298 | 
| 

Wie OE WHS ov caccdeveysocesss 29,850 | 85,681 | 41,745 | 43,767 | 56,179 | 73,208 | 86,728 91,280 | 115,088 | 


Jan. 1, 





Jan 


| 
| Jan. 3 | Jan.1, | Jan.1, Jan. 1, lg Increase. 


1893. | 1894. | 1895. | 1896. 





| 
46,727 | 49,324| 52,873/ 60,453] 7,580 
| 
154,106 | 180,557 215,687 | 266,866 58,179 





42,894 | 
13 3,002 | 














COMPARATIVE STATEMENT OF EARNINGS AND EXPENSES. 


EARNI 
1895. 

pT ee eter ana re $2,125,359 05 

Less conces- 
re $649,508 41 

and commis- 
sions paid 
West. Union 


Tel. Co.... 296,284 36 





$1,179,566 28 








$945,792 77 








NGS. 
1896. 
$2,453,483 93 


$1,008,451 08 


211,654 82 $1,220,105 90 








$1,238,378 03 




















Surplus ace’t, Dec. 31, 1896. 











EOI riot o vinrs-3 odes 2,523,149 61 2,616,307 U0 
Commission from ex.-terr. 

SN aiind cncnieaneteees 148,694 47 182,265 32 
Commission from teleg. 

NN Speed wneedole 32,422 65 34,046 88 
PENNE HINER Sia 680: oralewircrereiovs 76,175 50 80,864 38 
te ee 215,320 06 171,855 23 
Miseellaneous............. 3,831 49 4,107 41 

#4, 17 19, 160 06 $4,327,324 25 
EXPENSES. 
Expenses of operation..... $495,611 87 $499,052 31 
Legal expenses.......... 182,754 73 100,744 78 
OS eee 37,452 70 40,117 87 
Interest and taxes......... 245,536 83 303,731 38 
errr sre 1,452 03 
Miscellaneous............. 2,592 37 97 47 
$965,400 53 $943,743 81 
C2 eee $3,213,759 53 $3,383,580 44 
Surplus ace’t, Dec. 31, 1895. $2,151,011 61 
Net earnings, 1896........ 3,383,580 44 
—_ $5,534,592 05 
Regular dividends, 1896.. $2,683,983 00 
Extra dividends, 1896..... 677,250 00 
Reserve for depreciation of 
Era cos rade caledelees 22,347 44 


3,383,580 44 


$2,151,011 61 

















to the extension of the measured ser- 
vice system. 

The average cost to the subscriber 
by exchanges varies, according to the 
size of the exchange and character of 
the service, from less than one to 
seven and one-half cents per con- 
nection. 

The adoption by many more of the 
exchanges throughout the country of 
the measured service and party line 
systems, under which the service can 
be furnished at the lower yearly rates, 
has contributed materially to the gain 
of subscribers. 

Both of these systems are designed 
to bring the telephone, as an instru- 
ment of business, professional or 
household use, within the reach of 
those whose requirements for service 
are limited, and who do not feel war- 
ranted in subscribing for the exclusive 
use of the circuit, with unlimited 
calls upon the exchange, which alone 
can serve the purposes of a great 
number of the subscribers who are 
classed as large users of the tele- 
phone. 

The measured service, the system 
of later adoption, introduced as an 
experiment in a few of the larger 
cities from three to four years ago, 
and since extended to numerous other 
exchanges, has already proved its 
value in meeting the wants of many 
thousands of subscribers, and promises 
to become, to still larger extent, an 
approved classof service, supplement- 
ing, but not displacing, the older 
system of unlimited use. 

One effect of the new system becomes 
apparent in the slightly reduced aver- 
age rate of daily exchange usage— 
about one-fifth of a call per day— 
made by each subscriber throughout 
the country. As has been noted in 
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previous reports, there is the constant 
tendency to larger use on the part of 
the subscriber for unlimited service, 
while the subscriber on the measured 
system may find his advantage in 
restricting the number of his outgoing 
calls as nearly as possible to the 
number contracted for. Heischarged 
nothing for the calls which he re- 
ceives from other stations. 

The extensive addition to the toll- 
line systems, both of the local and 
long-distance companies, constitutes 
a notable feature in the work of the 
year. The new lines are substantially 
built, under specifications drawn by 
competent engineers, and for the 
most part are equipped with copper 
wire in ‘metallic circuits. Not less 
than 7,500 miles of new pole lines, 
carrying 53,000 miles of toll wire, 
have been constructed within the year, 
making the total length of wire em- 
ployed for this purpose upwards of 
268,000 miles. Within four years the 
mileage of toll lines has been doubled. 

In the Long-Distance company’s 
system there were, on January 1, 1897, 
in operation 7,344 miles of pole lines 
and cables and 107,409 miles of wire, 
connecting 183 offices; am increase 
during the year of 1,543.20 miles of 
pole lines and cables, 17,048.20 miles 
of wire and 34 offices. 

The following tables show the con- 
dition of the companies with which 
the Long-Distance company connects, 
as regards their metallic circuit de- 
velopment : 


COMPARATIVE STATEMENT. 
































- Connected a 
O38 S a by Metallic 2 
Se! 58 Circuit. 

33) 32 ~ 

ge g = 2 

RS g 72 | Num-| Per 2 

ad | ber. | cent. ) 
ae van 
January 1, 1896.| 29 201,987 | 78,755 | 38.99 | 20,173 
1,1897.| 32 | 250,198 198 | 105,091 | 40.54 | 21,452 
Increase. ....| 8 | 57,211 | 26,836] 1.55 “1,279 











In all there are 32 companies 
reached whose systems furnish our 
long-line terminals. These com- 
panies report a total of 259,198 sta- 
tions, of which 105,091 (40.54 per 
cent) are connected by metallic cir- 
cuit. And of these 105,091 stations, 
21,452 are equipped with long-dis- 
tance cabinet sets. 

The importance, not only to the 
business of the companies, but to 
the general business interests of the 
country, of this rapid extension of 
the lines can hardly be overestimated. 

Isolated exchanges are steadily b- 
coming Jess in number. ‘The great 
system of interconnecting lines, link- 
ing together the smaller cities and 
towns, as well as the important com- 
mercial centers, has brought many 
millions of the people within the 
possibility of speech over long dis- 
tances by telephone, and the sub- 
scriber of to-day, at most of the ex- 
changes, finds himself not only fur- 
nished with the facilities for talking 
with others in the same locality, but 
able to command, almost on the in- 
stant, the service of lines over which 
he may, within the time allowed for 
a toll line connection, hold a conver- 
sation of several hundred words with 
his correspondent at a distant point. 

The United States still hold the 
leading place among the great nations 
of the world in the development and 
use of the telephone service. Itisa 
noteworthy fact that the number of 
exchange stations operated by the 
licensees of this company about 
equals the aggregate of stations in all 
the countries of Continental Europe, 
having more than five times our 
population, taking as the basis of 
computation the latest statistics avail- 
able, derived from official reports and 
scientific journals. 

More than elsewhere the telephone 








| 
| 
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has become a factor in our national 
life, the medium for conducting im- 
portant transactions, to the economy 
of time, labor and expense. 

An interesting comparison may be 
found between the State of Massa- 
chusetts and the Republic of Switzer- 
land, which has very often been cited 
as an instance of large development of 
the telephone service. Switzerland 
has a population larger by 475,000 
than that of Massachusetts. At the 
close of 1895, the latest date for which 
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crease in gross earnings in 1896 over 
1895 of 20.6 per cent, the amount for 
1896, gross, being $1,599,589. 74. 
Copies of the reports of the Audit- 
ing Committee of April 17, 1896, 
July 16, 1896, October 19, 1896, and 
January 15, 1897, are subjoined. 
For the directors, 
JoHN E. Hupson, 
President. 


Crocker-Wheeler’s Extensive 
Move. 

The OCrocker-Wheeler Electric 
Company have just enlarged their 
offices, taking in the northern half of 
the seventh floor, Taylor Building, at 
their regular address, 39 Cortlandt 
street, New York city, and now have 
united with them the offices and full 
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X-Ray News From Europe. 


A special cable dispatch from 
Paris, under date of April 14, to the 
New York Sun, states that, at a 
meeting of the Academy of Sciences, 
Professor Sorel, of the Havre Lyceum, 
declared that he had found danger in 
the use of the rays, they having 
caused in many persons violent 
inflammation of the lungs. Professor 
Crookes, the inventor of the tubes 
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especially since the use of under- 
ground conduits and cables has be- 
come so extended, the selection of 
permanent exchange centers, and the 
erection of suitable buildings for the 
operation of the service, has become, 
at many points, a matter of business 
necessity. 

The total investment in real estate, 
already in use or to be employed for 
operation of the telephone business, 
is upward of $8,000,000. 

In the suit of the United States vs. 
the American Bell Telephone Com- 
pany and Alexander Graham Bell, 
the complainant began to introduce 
evidence in reply on April 27, 1896, 
and continued thereafter with some 
intermissions until July 2, 1896,when 
a short adjournment was taken. But 
the health of Special Assistant United 
States Attorney Charles S. Whitman, 
Esq., subsequently became so seriously 
impaired that there had to be an in- 
definite postponement of the proceed- 
ings. Hedied on September 11, 1896, 
and no successor to his»position has 
since been appointed. 

In the suit of the United States vs. 
the American Bell Telephone Com- 
pany et al.—the so-called Berliner 
case—it will be remembered that the 
government took an appeal from 4 
decision in favor of the defendant by 
the Circuit Court of Appeals of the 
First District. This appeal was 
argued November 9-11 last. The 
court has not yet rendered its de- 
cision. 

The ledger balances as they stood 
on the 31st of December, 1896, and a 
detailed statement of the earnings 
and the expenses for the years 1896 
and 1895 in comparison, are furnished 
by the treasurer and are appended. 

The Long-Distance company had 
invested, up to December 31, 1896, 
in line constraction, franchises, 
equipment and supplies, $13,187- 
299.77. The company shows an in- 
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Professional Etiquette. 


** Listen!” he hissed. 

“*No!” she answered, and, turning 
upon her heel brusquely, she left him 
there alone. 

For she was a telephone girl by 
profession, and it was not her wont 
to listen to anything unless she was 
sure it was none of her business.— 
Detroit Journal. 


working forces of Messrs. Blackall & 
Baldwin, T. J. Fay &S. C. Schenck, 
and J. E. Sayles and the agency of 
the American Electric Heating Cor- 
poration. This progressive com- 
pany’s New York department now 
contains, besides the officers’ and 
directors’ rooms, the secretary’s, 
treasurer’s and bookkeeping depart- 
ments, the general sales office and the 
offices of the local agents and sales- 
men. 


affected, but the other persons experi- 
mented upon, who were not similarly 
protected, were burned as the children 
had been. 

Professor Lannelongue declares 
that he believed that X-ray discov- 
eries would cause a change to be made 
in the whole treatment of sunstroke. 
He added that the ancient Greeks 
were no fools when they covered their 
heads with brass helmets and their 
chests and backs with light metal 
cuirasses, which were impervious to 
X rays. Perhaps an anti-sunstroke 
helmet, he concluded, would be made 
in the future of strontium glass, 
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The Telegraphic Historical Society 
of North America. 


The regular annual meeting of this 
society will be held on May 5, 1897, 
in the rooms of the Washington 
Board of Trade, No. 1410 G street, 
N. W. The first session will open at 
10 A. M., when the routine business 
will be transacted. At a later session, 
in the afternoon or evening, formal 
papers will be read and discussed. 
Officers will be elected for the ensu- 
ing year, and other important business 
will be transacted. 

Members are requested to notify 
the secretary, Geo. C. Maynard, 800 
H street, N. W., Washington, D. C., 
whether they will be present, and 
they are at liberty to invite persons 
interested in the objects of the society 
to attend this meeting. Historical 
papers, heretofore presented to the 
society, will be printed and mailed to 
members in a few days. 
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FINANCIAL PRACTICE AND ENGI- 
NEERING METHODS OF AMER- 
ICAN STREET RAILWAYS. 





DELIVERED BEFORE THE NEW YORK 
ELECTRICAL SOCIETY, AT COLUM- 
BIA COLLEGE, APRIL 7, 1897, BY 
E. E. HIGGINS. 


(Continued from page 189.) 


There are two ways of capitalization; 
one is to capitalize on the basis of 
cost, and the other on the basis of 
earning power. Both systems can be 
defended from different points of 
view, according to the point of view. 
If you capitalize a system on costs, 
that is, strictly speaking, the correct 
system. The earning power then is 
a percentage upon the actual cost of 
the investment. If, however, the 
earning power should be, for example, 
10 per cent per annum in a com- 
munity whose investments yield but 
five per cent per annum, on an aver- 
age, and whose investors, who are 
satisfied with five per cent, are suffi- 
ciently satisfied with the safety of a 
street railway investment to be will- 
ing to get a yield of five per cent 
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from them, they will pay 200 for the 
stock instead of 100, of a property 
which is capitalized on cost, and that 
is but another way of capitalizing on 
earning power. Theiuvestordepends 
on the earning power of the road to 
receive through a period of years a 
return of $10 a share, or $5 per $100 
of investment. Those who capitalize 
the street railways at the beginning 
and in the continuing period of elec- 
tric railway operation, capitalized in 
many cases on earning power; that 
is, they estimate the probable earning 
power of their property. ‘They did 
not put it inexactly that way. What 
they did do was this—they found 
a horse railway property which was 
yielding to its owners a certain inter- 
est. Now these owners could con- 
tinue operation indefinitely, and 
obtain a certain interest—we will say 
five per cent a year. Moreover, they 
could reasonably expect an increase 
of their income, particularly if they 
had been far-sighted enough to build 
for the future and for suburban 
basiness. Any syndicate proposing to 
buy that road could not get it for 
less than a four or five per cent 
basis. Naturally, they would neces- 
sarily have to pay this high price. 
They would then find it necessary 
to discard 60 or 70 per cent of 
what stood on the books as assets, 
cost of road and equipment. The 
track would be of no use and the 
cars of the road good for nothing. The 
horse railway barns and stables and 
buildings—practically all the property 
except the real estate—would have to 
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be closed out at a selling value of not 
more than 10 to 20 per cent of its 
book value. Now it would be an ex- 
treme of purim in accounting to re- 
fuse to the syndicate the right to cap- 
italize the cost of that plant, plus the 
cost of the necessary investment to 
put in electricity. Some might say 
that only the difference between the 
new value and the old value of the 
properties, new costs and old costs of 
the properties, should be counted in, 
or the cost of duplicating the tangible 
assets of before and after. What the 
companies did, however, in many cases 
was this: The syndicates, having 
bought these properties, put in elec- 
tricity, and they issued bonds for the 
cost of the properties, plus the cost of 
the electric equipment and reconstruc- 
tion. They then issued stock, which 
practically meant, at that time, no 
little investment, doing it usually 
under the form of construction com- 
panies. Now that was done in a few 
cases, but by no means in a majority. 
In a large number of cases the old 
owners retained control of their prop- 
erties, put on electric equipment and 
simply charged up the cost to their 
roads, but in the extreme cases, where 
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stock was issued without any guid pro 
quo, the present condition is that that 
stock does represent a very large in- 
vestment, in one form or another, com- 
ing in this way: The early equip- 
ment was very high-priced, in the 
case of motors—four or five times 
what they are to-day—and nearly 
double the cost for rails, which is the 
principal item of expense ; double the 
cost in almost every department, and 
in some cases more than that. The 
equipment purchased at that time, 
moreover, was very poor; that is, it 
was insufficiently developed ; the sci- 
ence of electric traction had not be- 
come fully understood, was more or 
less of an experiment in every sense, 
and the result was that the syndicates 
had to put their hands into their 
pockets two or three years later and 
buy new motors ; frequently, new cars; 
almost new track joints, and, by this 
time, new rails, and put a first mort- 
gage on their property ; they had to 
create a floating debt or capitalize 
earnings, or, in other respects, put 
money out, so that the cost of the prop- 
erties to them to-day stands, I think, 
in a large majority of cases, at pretty 
close up to the total capitalization, 
including bonds and stock. I think 
to-day there is comparatively little 
over-capitalization of street railway 
properties, except in certain isolated 
cases.’ Now, the result of electric 
traction has been an increase in gross 
receipts—a very large increase. If 
you will look at the diagram with the 
shaded figures, you will see that in 
the States of New York, Massa- 


chusetts and Pennsylvania, which 
combine over 30 per cent of the entire 
mileage of the country, how these 
gross receipts have grown. At the 
close of the horse railroad period in 
’39, the total receipts in Massachusetts 
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were $7,500,000, and at the end of 
1896, $14,852,000. In New York it 
is a little less than twice as much in 
1896 as in 1889, and in Pennsylvania 
they are something more than twice 
as much. The actual gross receipts 
have grown in a large and rapidly 
increasing ratio. The ratio of in- 
crease had been small during the 
horse railroad period, that increase 
being fairly normal and due partly to 
increase of population using the lines 
on the same mileage, and partly to 
the increase in mileage itself; but in 
the electric railroad period the growth 
is much more rapid, and is evidently 
due to the influence of electricity, as 
well as increased mileage. When you 
come to examine this increase care- 
fully, it does not appear so much. If 
you look at the other series of diagrams, 
you will see that the gross receipts 
per mile of track have gone down in 
every State ; in other words. asa whole, 
the street railways of New York, 
Massachusetts and Pennsylvania are 
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earning quite a little less per mile, 
gross, to-day than they were in the 
horse railway period. Now, that is 
due to what you might call the gener- 
osity of the street railway companies 
in building for the future of the 
suburbs; it is partly due to the in- 
crease of interurban traffic, which 
has a less earning power per mile 
than is the case in the cities, and 
naturally brings the earning power 
down. The gross receipts per car 
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mile have also come down very 
materially, due again to the gener- 
osity of street railway companies 
in giving # much better service 
to the people, either in increase 
of car speeds or in the greater fre- 
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quency of cars. It has been felt by 
street railway companies, particularly 
since the beginning of the electric 
era, that, in order to get themaximum 
traffic, you must give people frequent 
service—you must run cars at half 
the scheduled intervals of the old horse 
railway era. That has been, ina good 
many cases, overdone; there is no 
question about it. The companies 
have given a service which has 
brought the gross receipts down from 
20 or 25 cents a mile to 15 or 20 
cents. The more cold-blooded of the 
street railway managers have adopted 
a rule, in some cases, to govern their 
schedules by their receipts per car 
mile or per car; in other words, not 
to send out cars unless they are able 
to earn a certain sum per car mile. 
There are various ways of looking at 
the policy of that method. In some 
cases it is an absolute necessity. The 
gross receipts per passenger carried 
have fallen off somewhat in the three 
States mentioned. Previous to 1890 
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they were, in all the three States, 
very little in excess of five cents. 
They are now somewhat below five 
cents per passenger, but not much. 
The changes in gross receipts per 
capita can not at the present time be 
told, except in one or two sections of 
the country, for the reason that we 
have not had any reliable census figures 
of populations since the 1890 census, 
so that we do not know what the 
divisor should be as compared with 
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the official returns in 1890. In one 
or two sections of the country we 
have the means for comparison, and I 
am at present at work upon it, trying 
to find out just exactly what it is. 
When we come to operating ex- 
penses we find that, in all cases, with 
very rare exceptions, the actual oper- 
ating expenses have increased. The 
increase has not, however, been at 
such rapid ratio as increase in gross 
receipts, and the consequence has 
been a reduction in operating expenses 
to gross receipts, as seen in the 
diagrams. That reduction, however, 
is not only smaller than is generally 
supposed by those who have not 
looked thoroughly into street railway 
operations, but it is smaller than the 
figures will indicate ; the reasons for 
which I will explain in a moment. 
At the present time you will see that 
in New York State the percentage of 
operating expenses, which in 1885 
was 73,,; in 1889, 794,; in 1896 
was 62,5,, showing a very marked 
advantage in electric operation, and 
one due almost entirely to electricity; 
but 62,4; is probably too low. In 
Massachusetts the horse railroads are 
operated at 82 cents in 1885 and 1889, 
and 74,4, in 1896. That figure repre- 
sents more nearly what the true 
figures should be, although that is 
somewhat high. The figure is gov- 
erned very largely by the extremely 
conservative, and yet in some points, 
not too conservative, policy adopted 
by one very large system in Massa- 
chusetts. In Pennsylvania the per- 
centage has dropped from 66 and 68 
to 65,5; under electricity. I am not 
able to tell how this extremely low 
operating figure for horse railway 
service was obtained. I suspect they 
are quite delusive, and that the 
figures for electric railway Operation 
are equally delusive. The Pennsy!- 
vania reports are not kept in the 
same way as the others, and allow 
more loopholes for differences in 
accounting methods than the other 
two States mentioned. The operating 
expenses per passenger have fallen 
somewhat, as may be inferred from 
the fact that, with a uniform five- 
cent fare, or practically so, the per- 
centage of operating expenses to 
gross receipts has fallen. The oper- 
ating expenses per car mile is a very 
delusive thing; it does not mean 
much of anything. It means some- 
thing on any particular road by which 
you compare the past year with the 
present year. It means almost 
nothing when you compare the dif- 
ferent systems with each other, the 
reason being that, as you will naturally 
infer, the expenses are, as I have 
already said, very much larger where 
a car can run only 80 miles per day, 
or at the rate of seven or eight miles 
per hour, or whether you can run 
150 or 175 miles per day, at the rate 
of 15 miles per hour. The trans- 
portation portion of operating ex- 
penses forms a very large part of the 
total. The figure of car mileage 
is also governed by the length of 
cars, the carrying capacity, weight, 
etc., and, therefore, the cost of 
motormen and conductors per car 
unit. We call a 16-foot car a unit. 
You can carry 100 people with a 35- 
foot car, with a single motorman and 
conductor, and the same number of 
people with a 16-foot car and two 
motormen and two conductors, the 
difference being very marked. The 
result is seen in such wide variations 
as eight cents a car mile. and 27 or 
28 cents a car mile, the fluctuations 
being usually within those figures. 
There is no rule or law about it. 
Sach a road as the West End of Bos- 
ton is operating at 27 centsa car mile, 
while a road with quite as great den- 
sity of traffic, the Chicago City Rail- 
way, is operating at 13 or 14 cents a 


car mile. All these differences come 
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in, and the car mile unit is a poor one 
te adopt. I said a moment ago that 
the percentage of operating expenses 
to total receipts is delusive, as shown 
by actual figures, in a large propor- 
tion of roads, or at all events of a 
great many roads and in the totals of 
different States. That is due to this 
—in a correct financial system as I 
defined it, you have to provide for the 
return of the principle to investors. 
Now, when you start out with a new 
motive power about which you do not 
know anything, you should not pass 
to dividend account or to the ordinary 
surplus account all the apparent net 
earnings of the first few years. 
Usually a large proportion of these 
earnings should go into the deprecia- 
tion account of the new plant, the 
unknown depreciation of the new 
plant and various contingencies such 
as franchise life, etc.; for example, a 
certain road started out, and after six 
months’ operation it was able to pre-° 
sent a balance sheet with operating 
expenses at 60 per cent of the total 
receipts. Of these operating expenses, 
$2.94 were for repairs and renewals, 
in other words the entire depreciation 
account. That is not enough. We 
can not hope that the life of the best 
roadbed put down to-day in our large 
cities, where the car traffic and wagon 
traffic is heavy, will exceed eight or 
ten years. In the heart of the busi- 


per cent, it gives, as a rule, an incor- 
rect idea as to the profits of street 
railroads. I believe street railroad 
managers are making a great mistake 
in not providing more largely than 
they are doing for inevitable deprecia- 
tion, although it is true, and sadly 
enough, in too many cases, that the 
interest charges alone take up a very 
large proportion of the apparent net 
profits. 

Now, we come tonetearnings. The 
percentage of net earnings to total 
permanent investments will be seen 
also on these diagrams, and will be 
found to be about the same to-day 
as they were under horse railroad 
operation in Massachusetts and New 
York, and very much less than they 
were in Pennsylvania; in other words, 
the enormous investment, the cost of 
electric equipment and the cost of 
electric re-equipment, reconstruction 
of roads, all the experimental work 
added togetherhas beenlarge,and,even, 
although the net earnings have largely 
increased, as they have, as a matter 
of fact, the percentage to the invest- 
ment has not increased, and it is more 
likely, I think, to slightly decrease 
than it is to increase in the future. 
I am inclined to think that the his- 
tory of street railroading will do 
something like that of steam railroad- 
ing, in that many of the companies 
will have to pass through reorganiza- 
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Capital stock. 
Funded and floating debt 
Total stock and debt. 


Total 

Miles of track. . . ‘ 

Number of cars. ° 

Total receipts. ° 

Operating expenses and taxes $4,231,927 | $6,145,655 ($11,038.727 $12. 
$ 976,788 | $1,372. 











Earnings from operation. 6,788 | § 
Car miles run. 18,167,619 | 24,259.49! | 53.61 3,685 
Passengers carried. 100, 746.786 [145,189,403 |292,355,943 |'327. 
Stock and debt per mile track! $34,600 | $33.400 $44,700 || 
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Earn. fr'm op'n per mile track $ 2.300 $ 2.200 $20 
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Operating expenses per pass'r $ gaz Bogs $0377 | 
Earn. from oper per pass'r . | $.0087 | $ 0093 Soizt|y 
P. c. op. ex. to total receipts 82.8) Sid 743'| 
P. c. earn, from oper. to total) j 
permanent investment. i 66 68 65) 
P.c. div’s paid on capital stock 682 $ 87 || 
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Op. e ar mile. | $ 2329) f2533 £2059 
Earn. from op. per car mile $0483 | $0566 So7n 
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manent investment $13,350,908 |$20,098,802 |$58.733.099 $50,998.60 [$61,355,406 $203,925, 301 | $ 9,577,213 |$11,S15.10O $110.29 
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ness centers it may easily be not more 
than four or five years, particularly in 
the case of the special work. Now, 
during the 10 years’ life of the road- 
bed, we must, if we are to maintain 
the capital unimpaired, not = pay 
the ordinary current repair bills for 
pushing up joints and fixing the 
pavement and matters of that kind, 
but we must put aside enough 
money each year to provide a sum 
sufficient at the end of the life of the 
plant to replace it. It is an absolute 
necessity, if we are going to maintain 
the capital intact. The same rule 
applies to cars, power station equip- 
ment, and every item of the installa- 
tion. The cars, we hope, will last 
for 12 or 15 years, although the elec- 
tric service is pretty severe upon 
them. The motor trucks, we hope, 
will last for 10 years, but there is not a 
motor in operation to-day which is 10 
years old, I think; a great many have 
been discarded at the end of three 
and five years. The repair bil] and 
renewal bills of electric railroads dur- 
ing the first six or eight years were 
something stupendous. The best, 
which was known of at the time, was 
put in at the beginning of operation, 
but it was poor enough and had to 
be replaced. What are you going to 
charge your replacement to? Properly, 
to operating expenses, but if you do 
that you wipe out surplus and divi- 
dends entirely. Consequently, the 
best thing we can do is to estimate 
the life of the various parts and pro- 
vide for their depreciation; but when 
the people and newspapers see that a 
company is reporting expenses of 55 
or 60 per cent of the gross receipts 
and paying dividends of six or eight 


% 


tion periods in order to get down toa 
basis of fair earning capacity on the 
investment. The net earnings per 
mile of track, as the result of the 
play of forces between the reduction 
In gross earnings per mile of track, 
and reduction in operating expenses 
to gross receipts, is much the same 
to-day as under horse railroad opera- 
tion. The ourve in the diagram 
shows very little variation. 

I wish now to speak very briefly of 
the probable conflict between electric 
railroads and steam railroads. We 
find that that conflict is much more 
likely to take place in the eastern sec- 
tions of the country than in the 
western sections of the country. In 
the western section there is almost no 
interurban service, and no conflict 
with steam railroads is likely, except 
a slight suburban business obtained 
by some railroads in a few cities. 
In the eastern section, however, 
there are two networks, one of 
electric railway lines and the other 
of steam railway lines; and unless 
steam railways are more profitable in 
the future than in the past, the con- 
flict is going to be very severe. 
I think we will see electricity intro- 
duced on what are at present steam 
railroads, toa very great extent, inthe 
States of Massachusetts, New York, 
Pennsylvania, New Jersey, Connecti- 
cut and Rhode Island. I think that 
the solution of the problem, which 
confronts steam railroads in the 
retention of their local business, 
which has been a fairly profitable 
one, lies in the adoption of electricity 
and the multiplication of stations. 
The street railway cars traverse high- 
ways where there is an ordinary 
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wagon traffic and foot passengers as 
well, and they are at a disadvantage 
in the matter of speed. The possi- 
bilities in this line are not likely to 
exceed 10 or 12 miles an hour, 
whereas the steam railroads, with 
their unobstructed right of way, 
would make very much faster time. 
The steam railroads might arrange a 
system of semi-circular lines or half 
loops running substantially parallel 
with their main line, and touching in 
at stations at frequent intervals along 
the main line. They could then 
establish branch lines in tle cities, 
which would take the passengers to 
their destinations in a manner similar 
to that done by the present city elec- 
tric railways. 

[To be concluded.) 
Therapeutics of the X Rays. 
[From the London Lancet.]} 

So far the clinical value of radio- 
graphy has been mainly, if not en- 
tirely, diagnostic. There are some 
observers, however, who, in spite of 
apparent discouragements, have not 
lost faith in its ultimate usefulness as 
an instrument in the actual treat- 
ment of disease. They recall the 
fact that in whatever way it may act, 
sunshine (and particularly the violet 
rays of the solar spectrum) has been 
reasonably credited with a germicide 
property, and they expect the same 
result from the ultra-violet and chem- 
ically-active X rays. Unfortunately 
for the support of this theory, experi- 
ments conducted by various observers 
to show the action of these rays on 
different germ-cultures, have yielded 
contradictory results, and have not, 
on the whole, confirmed the expecta- 
tion that the microbes could be weak- 
ened or destroyed in this way. On 
the other hand, some results of clin- 
ical observations are more encourag- 
ing. The experiments conducted by 
Professor Lortet, of Lyons, and pub- 
lished in June of last year, belong to 
this category. In these experiments 
two series of guinea-pigs were inocu- 
late with tubercle. Glandular en- 
largements, suppuration and general 
illness followed in those not exposed 
to the rays, while in the others, . 
which were irradiated for an hour 
daily during 25 days, no such effects 
were observed and the animals even 
gained flesh. Dr. E. Ausset, after a 
failure to diminish by means of the 
rays the activity of tubercle bacilli in 
a virulent culture, recently employed 
the same method in the treatment of 
a long-standing case of pulmonary 
and abdominal tuberculosis. The 
patient was a child aged seven years. 
Her abdomen was exposed to the rays 
and regularly treated thus during 
three weeks for an hour daily. Dur- 
ing this period she improved in gen- 
eral condition and gained in weight. 
The treatment had then to be dis- 
continued for want of apparatus. At 
once there was a change for the worse 
in the patient’s condition, and ehe 
died three weeks later. A necropsy 
showed evidence of advanced pulmo- 
nary phthisis, with miliary tubercle 
in the peritoneum and caseation of 
the mesenteric glands. In such a 
case the distinction between effects 
post hoc and propter hoc is not easily 
drawn. At the same time it is to be 
remembered that in this instance the 
disease was well advanced, and that, 
nevertheless, the action of the X rays 
was followed by apparent benefit not 
otherwise accounted for. The sub- 
ject is worthy of more attention than 
it has yet received, and Dr. Ausett’s 
suggestion that radiography (which 
should be prolonged for a consider- 
able period) may stimulate tissue 
resistance, and may prove distinctly 
useful in a case taken early, should 
not be too lightly set aside. 
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ADVANCE INFORMATION 


New Telephone and Telegraph 
Companies. 


WARREN; Micu.—The new State 
Telephone Company has secured sub- 
scribers here, and will run a telephone 
line into this place. It will be ready 
in about six weeks. This will be the 
first telephone connection this town 
has ever had. 

Dusiin,Ga.—The Southern Union 
Telephone Company, with a capital 
stock of $9,000, has been organized. 
Mr. William Pritchett is president of 
the new company. The headquarters 
of the company will be in Dublin, and 
will have control of the entire system 
between Dublin and Sandersville and 
such other lines as the company shall 
decide to build. They have purchased 
the telegraph line of the Wrightsville 
& ‘Tennille road, and the property has 
been transferred to its new owners, 
the W. & T. people reserving the right 
of using the line for doing railroad 
business, 

RANDsBuURG, CaL.—Articles of in- 
corporation have been filed by the 
Randsburg & Kramer Telegraph and 
Telephone Company. ‘The principal 
place of business is to be at Los 
Angeles, and the term for which the 
corporation is to exist is 50 years. 
The capital stock of the company is 
placed at $5,000. The stockholders 
and directors are John Denair, B. F. 
Vreeland, Ben Goodrich, Robert W. 
Kenny and George E. Goodfellow. 

Taos, N. M.—A telephone com- 
pany has been organized to connect 
this place and Red River with the 
Maxwell-Grant telephone line and 
the Colorado line. Hon. H. B. Fer- 
gusson has been retained as counsel 
for the company. 

_ Fort Wayne, Inp.—The Home 

Telephone Company has taken decided 
steps towards the establishment of a 
sub-exchange on the South Side. The 
improvement will cost $16,000. 

Lexrneton, Va.—The Spotswood 
Telephone Company, recently organ- 
ized at Spotswood, Augusta County, 
has begun work on a line between 
this point and Staunton. The route 
of the line brings it through Green- 
ville, McCling’s Mill, Spotswood, 
Raphine, Midway, Fairfield, Timber 
Ridge, and thence to Lexington, 
where connection will be made with 
the Mutual Exchange line. This 
new line will give this county (Rock- 
bridge) connections with Rocking- 
ham and Highland counties. The 
Spotswood company is composed of 
seven Augusta County men and three 
of this county, the latter being D. E. 
East, W. E. Searson and J. R. 
McCormick. Officers are: President, 
James W. Wallace; vice-president, 
D. E. East; secretary and treasurer, 
S. Finley McCluer. The line will be 
completed about June 1. There is 
talk of running lines from Clifton 
Forge to this place, and from here to 
Buena Vista, and from Lynchburg to 
Buena Vista. 





Exxin,N. C.—The Western, North 
Carolina & Virginia Telephone Com- 
pany has been organized to construct 
telephone systems, etc. 
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Eko, Nev.—Major J. L. Robert- 
son has purchased for the Gold Creek, 
Nev., Improvement Company, from 
the Elko—-Tuscarora Mercantile Com- 
pany, the telephone line from this 
place to Tuscarora. The line now 
being constructed from Gold Creek 
taps this line at Weiland’s, 26 miles 
from Elko. 


Meyers Fatis, WasH. — Work 
has been begun on the Spokane & 
British Columbia telephone line be- 
tween Colville and Spokane. Work 
will be pushed rapidly now, and it is 
expected to complete the line in 30 
days. 


BristoL, TENN.—T'he Bristol Gas 
and Electric Company has com- 
menced the removal of the machinery 
of the Bristol-Goodson Electric Light 
and Power Company to the former 
plant, and will erect a duplicate plant. 


SALEM, Va.—The Interstate Tele- 
phone Company is applying for fran- 
chise. 





New Electric Railways. 

BERLIN, Ct.—The Berlin Iron 
Bridge Company, of East Berlin, 
Ct., has been awarded contract for 
erecting new power station for the 
New York, New Haven & Hartford 
Railroad Company. 

East Dovetas, Mass.—An elec- 
trio railway is to be constructed to 
connect this place with Worcester 
through Sutton and Millbury. 


PittsBURGH, Pa.—Beechwood 
Street Railway Company has been 
incorporated, with a capital stock of 
$15,000. 

Erte, Pa.—An electric railway 
between this place and Meadville is 
projected. Contracts for its con- 
struction have been let. Freight 
will be carried. 


MayVvILLE, N. Y:—Charles OC. 
Minton, president of the Mayville 
State Bank, has been elected treasurer 
of the Westfield, Mayville & Chau- 
tauqua Motor Railway Company. 


West CHESTER, Pa.—The Castle 
Rock Electric Railway is likely to be 
extended to West Chester this year. 


PortsmoutH, VA.—The Port Nor- 
folk Railway Company, now operating 
an electric line from this place to 
Port Norfolk, has been reorganized, 
with its capital increased to $150,000. 


Norrotk, Va.—The new electric 
railway line in Berkley—Norfolk 
suburb—is nearly completed. 


Buriineton, lowa—The Burling» 
ton Electric Railway has been sold to 
a Boston syndicate, and about $100,- 
000 will be expended on improvements 
to same this Spring. 


New MIForp, Ct.—A new trolley 
line is to be built from here to Lake 
Waramaug. 

PorTLAND, Mze.—The Sanford & 
Springvale electric road surveys for 
proposed extension to Cape Porpoise 
have commenced. 


MONTPELIER, VT.—City Clerk may 
be addressed concerning construction 
of proposed electric road, 


LINcOoLN, Mr.—A new electric rail- 


road is to be constructed from Oxford 
to Welchville, and survey has com- 
menced. 


GALVESTON, TEx.—Mayor may be 
addressed concerning building of an 
electric line between Galveston and 
Houston. 


CoLoRADO Sprines, CoLo.—Arti- 
cles of incorporation have been filed 
with the County Clerk for the Colo- 
rado Springs & Cripple Creek Railway 
Company. The incorporators are J. 
A. Himebaugh, of the Exchange 
National Bank ; ex-Secretary of State 
E. J. Eaton, Judge J. B. Severy and 
Edward F. Wright, of this city, and 
Judge John Campbell, of the Supreme 
Court, of Denver. The capital stock 
is $100,000. The company will 
operate in El Paso and Fremont 
counties, and will have its offices any- 
where in the State. The object of 
the company, as set forth in the 
articles of incorporation, is to con- 
struct a railroad from Colorado 
Springs, Colorado City and Manitou 
to Cripple Creek, Victor and Gillett, 
along the route most feasible, as the 
surveys may show; also to build to 
the summit of Pike’s Peak from any 
point along the line it may designate. 
The company reserves any other 
rights; itcan purchase and hold other 
railroads, issue notes, bonds, etc., for 
their purchase; it can own and con- 
trol land, telegraph systems, stage 
coaches and stage lines; it can use 
steam or electricity, or any other 
means of locomotion that may seem 
best, and can have dams and lakes to 
assist in securing power, etc. The 
company is incorporated for a term of 
50 years, with J. A. Himebaugh, 
F, L. Martin, John Campbell, J. B. 
Severy and E. J. Eaton as directors 
for the first year. 





Electric Light and Power. 


BrRooKkLtyn, N. Y.—Theodore B. 
Willis, Commissioner of City Works, 
may be addressed concerning furnish- 
ing of electric lights for streets 
and public buildings in the city of 
Brooklyn. 


electric 
Bids 


IRVINGTON, IND. —An 
light plant is to be established. 
are being invited for same. 


HEMPSTEAD, N. Y.—The Suburban 
Electric Light Company has been 
incorporated, with acapital of $25,000. 
The directors are: Frank M. Frany, 
Brooklyn; Franklin H. Corwin, 
Woodhaven; Oliver M. Chase, New 
York city. 


Jackson, Miss.—The Mayor may 
be addressed concerning proposed 
establishment of electric light, water- 
works, etc. 


Detroit, Micu.—Detroit Electric 
Light and Power Company is reported 
to have given chattel mortgage re- 
newal for $350,000. 


SEVILLE, OH10—Walter Hay desires 
prices of new and second-hand mate- 
rial for electric light plant, such as 
350 to 500-light dynamo,1,200 candle- 
power. 


GREENVILLE, ALtA.—The Green- 
ville Mills and Ice Factory contem- 


plates putting in an electric lighting ' 
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plant for city and general service, 
and correspondence is solicited. 
Avueusta, Ga.—J. O. Wicker is 
reported interested in the establish- 
ment of a new electric light plant. 


Lewiston, Mont.—A second elec- 
tric light company has been organized 
at this place, and it is thought a new 
plant will be put in this Spring. 

Sprine City, Pa.—It is expected 
that this place and Royersford will 
soon have an electric light plant, 
owned and operated by local capital- 
ists. It is understood that nearly 
enough money has been subscribed 
for the plant, and that work on the 
same will soon be started. 





New Incorporations, 


Concorp, N. H.—The Goodrich 
Falls Electric Company has been in- 
corporated, with a capital stock of 
$30,000. 

Curcaao, Irt.—Amrevo Manufact- 
uring Company has been incorpo- 
rated ; capital stock, $100,000; to 
manufacture and deal in electrical 
appliances. Incorporators, C. E. 
Henderson, Harry Flyton, Robert S. 
Miller. 

St. Lovis, Mo.—The National 
Conduit Construction Company has 
been incorporated. It has a capital 
stock of $2,000. J. P. McQuaide, 
Fred W. Abbott, David C. Gamble 
and Edmund T. Allen, incorporators. 
The construction of conduits will be 
its specialty. 

Saco, Mr.—The Grafton (Gon- 
struction Company has been organ- 
ized, with Nathan Pike, president ; 
Frank A. Dearborn, treasurer ; for 
the purpose of constructing and oper- 
ating electric light and power plants 
of every description. Capital stock, 
$10,000. 

NatcHez; Miss.—The Natchez 
Telephone Construction Company has 
been incorporated by A. G. Camp- 
bell, W. P. Stewart, J. C. French, 
J..A. Clinton and others, for the 
purpose of constructing telephone 
lines, etc. Capital stock, $25,000. 


GaLion,On10—The Electric Signal 
Clock Company has been incorpo- 
rated, with a capital stock of $25,000. 


Business Troubles. 

PITTSBURGH, Pa.—Application has 
been made by the Simplex Electrical 
Company for the appointment of a 
receiver for the Electrical Supply 
and Construction Company, of this 
city. The concern has a capital 
stock of $100,000. 

RicHMOND, Inp.—Clem W. Fer- 
guson, vice-president of the First 
National Bank, has been appointed 
receiver for the Winchester Electric 
Light Company, on the petition of 
John W. Macy, of that place. 





Increase of Capital. 


CHARLESTON, 8S. C.—The Chgrles- 
ton City Railway Company has in- 
creased its capital stock from $100,- 
000 to $850,000. 

BELLEVUE, Pa.—The Ohio Valley 
Electric Company has increased its 
capital stock from $10,000 to $50,000. 
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—A position as traveling 

agent or salesman for a 

good electric company, 

by a young man who is a graduate of a 

well known school of electricity and who 

has had six years’ practical work in the 
electrical business. Best of references. 


Address ELECTRICIAN, 


Care ELECTRICAL REVIEW, N. Y. 








On May 1 the Bi-Metallic Electric 
Transmission Company will move its 
office from the Havemeyer Building 
to No. 121 Liberty street, New York. 


The Penn Mutual Life Insurance 
Company, of Philadelphia, will here- 
after have its New York offices in a 
handsome suite in the new St. Paul 
Building, corner of Broadway and 
Ann street. Col. Ezra DeForest is 
the very popular general agent in this 
city, and is a capable representative 
of one of the safest and best life in- 
surance companies in the United 
States. 


A reminder — After Thursday, 
April 22, the address of the Standard 
Underground Cable Company’s New 
York office will be Rooms 506-8-10, 
Telephone Building, 18 Cortlandt 
street, at which location the com- 
pany will have much more desirable 
and spacious apartments than at 
present. At the new address they 
will be pleased to welcome their 
friends and customers as heretofore. 


The Berlin Iron Bridge Company, 
of East Berlin, Ct., have the con- 
tract for furnishing for the govern- 
ment of Limon, Costa Rica, a market 
building constructed entirely of steel. 
The framework of the building will 
be of light skeleton steel work. The 
roof covering will be galvanized iron 
with ornamental cresting and cor- 
nices. This building is constructed 
in the form of a quadrangle, 120 feet 
square. The interior court is 40 feet 
square, in the center of which will be 
placed a fountain. Each side of this 
quadrangle will be 40 feet wide. 
Completely surrounding the building 
will be placed an ornamental iron 
fence, provided with large entrance 
gates. The gate posts will be sur- 
mounted by elegant wrought-iron 
lamps. The whole design of the 
market is neat and attractive in every 
way. 





GORDON PRIMARY CELL 


The increasing popu- 
larity of the rdon 
Primary Cell among 
the Fire Alarm and 
|| Police Signal Service 
|{ of the leading cities, 
|} the railroad, telegraph 
| 








and telephone com- 
panies, and the gen- 
eral adeption of our 
steel enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit,efficiency adapt- 
|] abilty and economic 
|} features. 

| If you wish to read 
—_——]| the testimouials in its 
behalf, and learn its 
full description, kindly 
apply for circular and price list, to 


GORDON-BURNHAM BATTERY CO., 


82 to 86 WEST BROADWAY, NEW YORE CITY. 

















Vacation Days. 


In the Lake Regions of Wisconsin, North- 
ern Michigan, Minnesota, Iowa and South 
Dakota, along the lines of the Chicago, 
Milwaukee & St. Paul Railway, are 
hundreds of charming localities, pre-emi- 
nently fitted for Summer homes, nearly all 
of which are located on or near lakes which 
have not been fished out. These resorts 
range in variety from the ‘‘full dress for 
dinner” to the flannel-shirt costume for 
every meal. Among the list are names 
familiar to many of our readers as the per- 
fection of Northern Summer resorts. Nearly 
all of the Wisconsin points of interest are 
within a short distance from Chicago or 
Milwaukee, and none of them are so far 
away from ‘the ‘ ‘busy marts of civilization” 
that they can not be reached in a few hours 
of travel, by frequent trains over the finest 
road in the Northwest—the Chicago, Mil- 
waukee & St. Paul Railway. Send a two. 
cent stamp for a copy of ‘‘ Vacation Days”, 
giving a description of the principal 
resorts, and a list of Summer hotels and 
boarding houses, and rates for board, to 
Geo. H. Heafford, G. P. A., Chicago, 111. 


WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. 








New York Office, 29 Broadway. 


WHITNEY ELECTRICAL 
INSTRUMENT C0.,.“°°"cr™ 


High-Grade Electrical Instruments 


of Every Description. 
PENACOOK, N.H., U.S.A. 


STYLE “H” BELL. 


PIVOTED ARMATURE. 
DOUBLE ADJUSTMENT. 
RELIABLE RINGER 
Send for New Catalogue. 
HUEBEL & MANCER, 
MANUFACTURERS, 

286-00 Graham St BROOKLYN, ¥. ¥. 














McINTIRE’S PATENT 


CONNECTORS AND TERMINALS, 


Special Connectors for Harp-Drawn CoPPER 
IRE, All Sizes. 
Fused Wire, Fused Links and Strips. 


The C. MCINTIRE CO, 13 & 15 Franklin Street, 


Newark, N. JjJ- 











FOR LIFE, LIGHT 
AND ECONOMY, 


BEACON LAMPS 


HAVE NO 
SUPERIORS! 


We make lamps of every de- 
nm, from 1-2 to 300 c.-p., 
pe cancer eee dg 


BEACON LAMP CO. 


NEW BRUNSWICK, 
N. J. 


Royal Electric Co., Montreal, 
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CONTR ACTO RS | Drawing; Architectural Drawings Machive (CAgeOe ORR 


Design ; Electricity; Architecture; Plumbing; 
SPRINGFIELD, ILL. 








Railroad, Hydraulic 
Municipal, 31 COURSES & Bridge 
Engineering; Surveying and Mapping; Metal 
Pattern Cutting; Bookkeeping; Shorthand; 
English Branches; Mining; Metal Prospect’g. 
All who } 

aus GUARANTEED SUCCESS. | 

Fees Moderate, Advance or Instaliments. t 
Circular Pree; State subject you wish to study. 
Sehools, Box 1008, Seranton, Pa. 





We make a specialty of constructing Munic- 
ipal Electric Lighting Plants. 











Send for Estimates and Valuable Information. 










No. 11, Double Groove Pony Insulator. 


Wee 
3 Baie vate tao ate me Ta 


“The Teats on the lower rim of the petticoat attract A. 4 
water on the outer and inner surfaces of the Insulator in’ : 


Patented. 


drops. The water drops from these points on to the Ag 
thereby preventing the moisture from creeping to the pin. % 


HEMINGRAY GLASS CO., Covington, Ky. 
Pactories, MUNCIE, IND. 


01010501010101050505000% 





Publishers of 
The Electrical Trades 
Credit Reference Book. 


Containing the names, with capital and credit 
ratings, of all business houses in the electrical trade 
.._in the United States and Canada. 


Over 10,000 
Correspondents. 


Special facilities for prompt collections. 


General Manager. 


PP. M. MownRuUy, 





ne ony Water=Wheel Governor 
ee THAT GOVERNS. 


Superintendent's Office 
GREENFIELD AND TURNER'S FALLS STREET RAILWAY Co., 
Creenfield, Mass., November 19, 1896. 
LOMBARD WATER-WHEEL COVERNOR CO., Boston, Mass. 

CGentiemen: Your letter of November 4th at hand; in reply, will say that the Lombard 
Governor regulates our wheels within two per cent., from full load to no load; we have 
some very heavy grades on our road, but the governor does the work for us, and does it 
well. Would recommend your governor to any one requiring uniform speed. 

(Signed) Yours truly, H. C. CARFIELD, Superintendent. 
Nots:—The above letter will be of £ partionter interest to those in c of electric stations driven a water mer 
from the fact that the above-named difficult which are often met with ; dectri 
ong Nod seeteentp size driven entirely Gee water power; the load often varies from friction load to the ent sear capacity of 
e pi 


LOMBARD WATER-WHEEL GOVERNOR Co., © eo — 


the value of a dynamo 


or motor is not always expressed in $ $ and ¢. These are used to 


measure the CS ypSst or RECeS only. We have, ready 


for immediate shipment, the following: 








One 30 horse-power, 500 volt Generator, Mayo Ironclad, Slightly Used. 
‘. 25 “ oe “e oe ad é ae 
“600 light, 220 Dynamo, Manchester, New 
“ee 300 ae “oe se “é “ 
‘* Ug horse-power, ‘“ *‘ Motor, Ironclad, s 
“ 2 se “oe “< a “e se 

Two 3% “e “e “e “e a) oe “e 

One i5- light Arc Dynamo, new type, Excelsior, 

7 old ‘ - 

Two 10 “ “ " Sn bes Bain. 

ist... * Ace, “* “ Excelsior. 

Fifty Double-Carbon Arc Lamps, ” 

Ten Single Rushmore. 


“e “ “e Bain. 


These machines are all in perfect working order, have self-oiling bearings, sliding 
base and field controller or starting rheostat. They compare favorably in points of 


Efficiency, Regulation and Durability with any on the market. 

WE WISH TO DISPOSE OF THEM QUICELY AT prices 
FAR BELOW ACTUAL ~7ea lume AND LESS THAN 
shop cost. 


Quotations promptly furnished. 


Chicago Armature Co.—Chicago. 


P. 8.— We make a on ro COMMUTATORS (new or refilled) and of WINDING 
ARMATURES for ANY SYSTE. 
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= [Patents 


Dipeciahy reported for this journal . 8. 
Duvall, solicitor of patents, Loan and Trust Build- 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each. |] 














ISSUED APRIL 20, 1897. 


580,851 Magneto-telephone ; L. E. Dye, 
Morris, Minn. 

580,853 Telephone switchboard; C. E. 
Egan, Chicago, 111.—A stationary jack, a 
pair of movable arms, with their front ends 
projecting in front of the board in proximity 
to the jack or socket, and contact points in 
the path of said arms, one contact point 
being in the circuit of the signaling appa- 
ratus, and the other in the telephone circuit. 

580,889 Armature for dynamo-electric 
machines; A. L. Parcelle, Boston, Mass.— 
An armature having a core, and a support- 
ing frame provided with arms which engage 
the periphery of said core, said periphery 
being recessed at the point of engagement 
of each of said arms to receive the same. 

580,927 Fire-alarm system; C. E. Buell, 
North Plainfield, N. J.—A thermostat, com- 
prising a circuit controller that is held to 
close a circuit by a fusible substance, and 
when acted upon by heat opens s:id circuit 
and then closes said circuit. 

580,929 Interlocking switch for theater 
dimmers; G. L. Colgate, Westfield, N. J. 
—A series of variable artificial resistances, a 
series of contact points for each resistance, a 
series of independently movable switch-arms, 
one for each resistance, a rotatable shaft 
upon which said series of switck-arms are 
mounted, and means at each switch-arm for 
locking and unlocking it with respect to 
said shaft. 

580,981 Electric selling device; A. David- 
son, New York, N. Y. 

580,957 Antomatic cut-out; C. A. Rolfe, 
Chicago, lll.—-A cut-out device for remov- 
ing the instrument from the line, means for 
connecting the line across the terminals of 
the instrument, and means operating upon 
an excess of current in the line for simultane- 
ously operating both the cut-out device and 
the connecting means. 

580,973 Switch and signal apparatus; 
C. A. Geissenhainer, Pittsburgh, Pa. 

580,977 Sectional armature for dynamos 
and electric motors; G. L. Jeck, Nashville, 
Tenn. 

580,987 Oscillating interrupter; D. M. 
Moore, Newark, N. J.—An oscillating mem- 
ber, capable of vibration in different planes, 
a ring or encircling contact member. 

580,988 Interrupter; D. M. Moore, 
Newark, N. J.—An interrupter working in 
a sealed receptacle, an actuating magnet 
therefor, and a source of alternating cur- 
rents supplying said actuating magnet over 
a branch or circuit, independent of that 
including the contacts of the interrupter. 

581,023 Section insulator for electric rail- 
ways; S. L. Foster, San Francisco, Cal. 


581,032 Apparatus for separating pre- 
cious metals from magnetic ores; Chas. F. 
Pike, Philadelphia, Pa.—A body of mercury 
upon or over which ore is placed or caused 
to move, an electro-magnet above said body 
of mercury, an electro-magnet below said 
body of mercury, and electric circuits in 
which said magoets are situated. 

581,034 Process of and apparatus for 
separating precious metals from magnetic 
ores; C. F. Pike, Philadelphia, Pa. 

581,044 Annunciator signal for telephone 
systems; W. F. Smith, San Francisco, Cal. 

581,089 Dynamo-electric machine ; M. O. 
Southworth, Indianapolis, Ind.—A casting 
embodying a setof shoes for dynamo-electric 
machines, united by webs and provided 
with lugs whereby they may be secured to 
the face plate of a turning machine, and 
thus finished altogether before separation. 

581,091 Electro-medical apparatus; R. 
H. Wappler, New York, N. Y. 

581,104 Construction of batteries ; E. N. 
‘Dickerson, New York, N. Y 

581,129 Electric light and head gear for 
surgical use; L. W. Nevius, Chicago, Il1.— 
Circuit wires leading to a non-conducting 
band encircling the forehead and supporting 
an incandescent lamp. 

581,136 Electric lamp; W. L. Preece, 
Derby, England. 

581,170 Electrical resistance coil; John 
Nebel, London, England—The combination 
with the tube or casing of heat-conductin 
material, of a resistance coil support 
therein, and insulating granular material 
within said tube and surrounding said coil. 

581,199 Apparatus for utilizing Roent- 
gen rays; C. F. Easton, Wallace, Idaho— 
Consists of a case, which is opaque to 
X rays ; of a Crookes tube, arranged within 





the latter, and a vertically adjustable lever 
arm, an extension arm pivoted on said 
lever arm, to rotate horizontally, and having 
a socket in its free end to receive the said 
tube, and means for clamping the extension 
arm in any desired position. 

581,204 Electric pump; Birger Heftye, 
Mexico. 

581,242 Erecting aerial electric cables; 
F. S. Viele, Pittsburgh, Pa.—A messenger 
wire, supported by suitable poles,removable, 
carried and permanent suspensories for 
connecting the messenger wire and cable, 
when the latter has been drawn to, or 
approximately to, final position. 

581,246 Combined telephone and electric 
lighting system ; C. E. Buell, North Plain- 
field, N. J.—A series of radiating lines from 
an electric switchboard, a generator for 
charging said lines, connections from said 
lines to a telephone switchboard, devices at 
subscribers’ stations for cutting off the 
charging current and connections from the 
several lines to apparatus for oral com- 
munication, 

>> —- 


Standard Air-Brake Company. 

The annual meeting of the stock- 
holders of the Standard Air-Brake 
Company was held at the company’s 
office, 100 Broadway, New York city, 
on April 21. The following directors 
were elected to serve for the ensuing 
year: Henry Seligman, Edward J. 
Wessels, Albert Strauss, Leopold 
Wallach, Theodore Seligman and D. 
F. Meyer. 


Change of the Walker Company’s 
New York Offices. 

The general sales office of the 
Walker company, formerly at 253 
Broadway, will be located in the new 
building on the northwest corner of 
Wall and Nassau streets, New York 
city, after May 1, 1897. The Walker 
company have taken a whole floor in 
this new building. Increased busi- 
ness has necessitated these large and 
more centrally located quarters. ‘The 
Walker company’s staff are to be 
congratulated upon their enterprise, 
as is indicated by this change of loca- 
tion to more extensive and desirable 
offices. 


———_°<=>e 


— os 
American Institute of Electrical 
Engineers. 

At the 115th meeting of the insti- 
tute, held April 21, a paper was read 
by Dr. A. C. Crehore and Lieut. G. 
O. Squier, on ‘‘ The Synchronograph : 
A New Method of Rapidly Trans- 
mitting Intelligence by the Alternat- 
ing Ourrent.” On account of the 
length of the paper and the time 
occupied in its illustration by lantern 
slides, the discussion was postponed 
until the annual meeting, May 18. 

A meeting of the western members 
of the American Institute of Elec- 
trical Engineers was held at the 
Armour Institute, Chicago, on 
Wednesday last, simultaneously with 
the 115th meeting of the institute in 
New York city. The feature of the 
evening was the reading, by Dr. 
Frederick Bedell, of Dr. A. C. 
Crehore and Lieut. Geo. O. Squier’s 
paper on ‘* The Synchronograph: A 
New Method of Rapidly Transmitting 
Intelligence by the Alternating Cur- 
rent.” The meeting was called to 
order by the local secretary, Prof. 
Wm. Stine, who, after a few fitting 
remarks, asked Mr. A. V. Abbott to 
preside. Dr. Bedell then read the 
paper, which was received with gen- 
erous applause by the audience. The 
meeting was well attended, not so 
much by the western members, as by 
engineers, telegraphers and profes- 
sional men generally, who were in- 
tensely interested by the authors’ re- 
sults in this field. 
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Bicycle 
‘thodaks 


NOTHING SO FITS INTO THE PLEASURES 
OF BICYCLING AS PHOTOGRAPHY. 


Pocket Kodaks, Cartridge Kodaks. 
Bullets and Bulls-Eyes, 
$5.00 to $25.00. 


Especially adapted to the wheelman’s use. They 
use our light-proof Film Cartridges and can be 


LOADED IN DAYLIGHT. 


“Bicycle Kodaks"’ booklet free at agencies or by mail. 


EASTMAN KODAK C0, 


Rochester, N. Y. 


PATENTS, 


TRADE MARKS. DESIGNS. COPYRIGHTS. 


GAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All patents taken out threugb me are given 
special notice in the mending queens of the country, 
thus bringing same widely before the public without 
cost to inventor. 

REFERENCES: ‘Electrical Review,” New York; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Vacs Second National Bank, Washington, D. : 
E. K. Leech, U. S. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. $. DUVALL, Loan and Trust Bidg., 


Solicitor of Patents, WASHINGTON, D. C. 
Woo cap tone 
Wanted—An Idea sitsons'sinri 
Protect. your ideas; they may pny 9 a 
Write JOHN WEDDERSURN & CO. "Patent Attor. 
n, D. C., for their $1,800 prise offer 


Was! 
ana at of two hundred inventions 
The Southern Tn 
<< e 99 _ uthern Industrial 


“4 Journal, tells the truth 
xe. z 


about Southern condi- 

tions and possibilities. If 
you are interested, send 25 cents for 3 months or $1 
ner year. THE ‘‘ Dixie” Co., Atlanta, Ga. 


Transformers 


FOR SINGLE AND” 
MULTIPHASE CURRENTS. 


By CISBERT KAPP. 


133 Illustrations. 240 Pages. 


_ This is the latest publication in this 
important branch of electrical work. The 
theory of transformers, their con- 
struction, and their wse, are ably and 
thoroughly treated. 


PRIcCk, - $1.75. 
POSTAGE PREPAID. 








$2,853.00 in Prizes for 
odak Pictures. 
* $1,475.00 in Gold. 
Send for Prize Contest” 
Circular. 





























Address 
ELECTRICAL REVIE Ws 


Times Building, New York. 


A NEW AND VALUABLE BOOK. 


‘*Gas, Gasoline and Oil Vapor Engines,”’ by 
& Gardner D. Hiscox, M. E. Price, $2.50. Sent 
oem free, on receipt of price, 4 
view Publishing Company, 41 Park Row, 

New York city. 

This, the only American book on the sub- 
ject, is designed for the general information 
of every one interested in this type of 
motive power and its adaptation to the in- 
creasing demand for a cheap and easily 
managed motor requiring no licensed engi- 
neer. The book treats of the theory and 
practice of gas, gasoline and oil engines, as 
designed and manufactured in the United 
States. It also contains chapters on horse- 
less vehicles, electric lighting, marine pro- 
pulsion, etc. In view of the rapidly increas- 
ing interest in isolated plants operated by 
gas engines, this book should enjoy a large 
sale among electrical engineers. Address, 

ELECTRICAL REVIEW, 
41 Pare Row, New York. 








FOR SALE. — 


Complete Set of X-Ray Apparatus, 


including 
10-inch Ritchie Coil, 
%4-Horse-power C.-W. 110-Volt 
Motor, 


Rotary Brake (6 brakes), 

Three 3-m. f. Marshall Condensers, 

Carpenter Rheostat, 

5x7 Fluoroscope. 

This set for sale, complete or in 
parts, cheap. Address 


H. D. HAWKS, Tarrytown, N. Y. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 
36 WALL STREET, N. Y., 


Brows done eH ong Folortaticiie) 
tok Cott for Tia ‘amd foreign Commins, 
ote Gort” os unten yon. 


G05 GIG S10 4 


In Gold, will be paid to the three 
purchasers sending in_ the most 
solutions of this novel Egg Puzzle. 
Interests and amuses young and old, 
Requires patience & steady nerves, 
Send 15 cts. for Puzzle, (2 for 25 cts.) 
and learn how to secure a Prize. 
Walter S. Coles, Neave Building, @incinnati, Ohio. 


“BIG FOUR” 


THREE GREAT TRAINS. 


“KNICKERBOCKER SPECIAL” 


Between ST. LOUIS, INDIANAPOLIS, CLEVELAND, 
NEW YORK and BOSTON, 


“SOUTHWESTERN LIMITED” 


Between CINCINNATI, COLUMBUS, CLEVELAND, 
NEW YORK and BOSTON, 


‘*WHITE CITY SPECIAL” 
Between CINCINNATI, INDIANAPOLIS and CHICAGO. 
























E. 0. McCORMICK, OD. B. MARTIN, 
Pass. Traffic Mgr. Genl. Pass. & Ticket Agt. 


CLEARANCE SALE 


or 


SHELF-WORN BOOKS 


List. Net. 
“Elements of Static £lec- 
$1 50 $0 60 


100 060 














Atkinson. 
trhalty ™. ..cccccccccccccccccscccccoces 


PTeeer rere ee eee eee eee rr 


Bottone. ‘Electrical Instrument Mak- 
ing f . 


lor Amateurs”’......cccccccccces 075 040 


eee eceecesececcc. coccccccccoes 0 40 
Dolbear. ‘‘The Telephone, with Direc- 
tions for Making”’.............----++ 0 50 
Cumming. 
perimentally 
Gordon. ‘School Electricity” 
Fiske. ‘Electricity and Electrical En- 
@ineering ”.....cccccccsccccccscceves 


Haskins. ‘Transformers: Th 
Practice and Application ”’.......... 1% 


Houston. “Electrical Dictionary,” old —— 
Prindle. “ Electric Railway of To-day” 0 50 
Hamilton. ‘Origin of Energy”’....... 2 00 
Trevert. ‘Electricity and Its Recent 

Applications” 2 00 
Slater. ‘“ Telegraphic Code”’............ 3 00 
Harris. ‘‘Rudimentary Magnetism”... 1 80 
Harris. ‘‘Rudimentary Electricity”... 0 60 
Munro. “Electricity and Its Uses".... 1 40 


0 30 


0 50 
0 75 


250 100 


07% 
1 00 


075 


1 00 
1 00 
0 80 
0 30 
1 00 


rr eeree errr errerrrr rr 


0 30 


POUTTEOTE OTE eee 


0 60 


Richards. “Aluminum: Its Properties, 
Metallurgy and Alloys” ...... see 6 00 

Dixon & Grier. “Vade Mecum.” A 
valuable work of reference.......... 2 50 


Address 


ELECTRICAL REVIEW, 


Times Building, New York, 


4 00 
1 50 

















